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EFFECTIVE COOLING... 


How to Avoid Barrel-Shape Bores 


One of the oldest problems in high-precision internal plunge 
grinding is that of the unwanted barrel-shaped hole. For 
some time the cause of this seemingly unavoidable defect 
was not well understood. How could a perfectly straight 
wheel, perfectly aligned with the bore, plunge grind a 
barrel shape hole? 

Recent investigations in this area, as part of our con- 
tinuing quality improvement program, have isolated the 
cause and pointed the way to some fairly simple solutions 
to the problem. 

The culprit is heat. At the area of contact between work 
and wheel, the generated heat is more quickly dissipated at 
the ends of the bore than at the center. This temperature 
relationship is shown in Fig. 1, with surface temperatures 
reaching maximum value at the center of the bore. Maxi- 
mum temperature means maximum thermal expansion— 
expansion that forces more metal into the wheel at the 
center of the bore than at the ends. With this unequal stock 
removal, the bore assumes a barrel shape on cooling. These 
relationships hold true for plunge grinding, and also, but 
to a lesser extent, for some cases in traverse grinding where 
limiting factors require a short stroke. 

To reduce the barrel shape, it is necessary to level out the 
temperature curve—by reducing the amount of heat gener- 
ated and by providing more effective cooling. 

The contact area between wheel and work can be con- 
sidered as a moving heat source that travels around the 
bore at a rate equal to the workhead speed. The faster this 
heat source travels, the less the heat will penetrate into the 
metal. Hence higher work speeds will reduce local heating. 
And since the heat generated is a function of contact pres- 
sure and surface feet per minute, lighter feeds and slower 
wheel speeds in such cases also help to reduce the thermal 
distortion. 


Water-base coolants, copiously applied, have also proved 
an effective remedy. As shown in Fig. 2, the coolant flow 
should maintain a full “reservoir” at the bottom of the bore, 
as well as between the wheel and work. The coolant flow at 
the bottom of the bore quenches the metal immediately 
after the ground surface passes the wheel and assures maxi- 
mum cooling effect before this point again contacts the 
wheel. 

In practically all cases, a judicious combination of these 
factors—faster work speeds, slower wheel speed, lighter 
feeding pressure and improved cooling—will reduce the 
barrel-shape of a bore to negligible values. This study is 


by Dr. Robert Hahn 
Chief Research Engineer 
The Heald Machine Company 


typical of the continuing research being conducted at Heald 
to help refine the art of modern metalworking. Your nearest 
Heald representative will be glad to help you solve your 
particular grinding or boring problems. 


FIG. 1. Section through plunge-ground bore, showing un- 
equal temperature rise in the metal which results in barrel- 
shape bore on cooling. 


WORK 


FIG. 2. End view of wheel * iia 
and work, showing cool- 


ant flow for most effec- 
tive dissipation of heat. y) 
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Controlling Costs with Statistics By O. William Irving 41 


Using the same methods applied for statistical quality control, produc- 
tion costs can be stabilized at low levels. 


Gadgets 
Rubber locks collet stop .. . pipe center holds tubular parts for turning 


..Standard chuck converted to boring head...pneumatic assembly tool. 


Production Drilling for Short-Run Lots By Harry Conn 


High-production techniques and tooling can be economically applied 
to short-run production involving drilling and related operations. 


Optical Tooling Solves Alignment Problem + W. J. Mariner 


Parts that are too large for mechanical checking on a surface plate 
can be quickly and accurately inspected by optical methods. 
Designed for Production 


Degassing unit produces steel in vacuum, insures desired metallurgical 
properties of melt .. . forge press utilizes transfer-die techniques. 


Grinding Fluids—Part 3 (Their Selection and Use) 


Many variables affect the selection of a suitable grinding fluid. The 
author tells how to select the best fluid for each application. 


Tools at Work 


Milling machine finishes precision machine bed . . . carbide chipbreakers 
provide close chip control . . . boring head ups productivity 600 percent. 


Checking the Stress Patterns of Rotating Gears By James Irvine and Joseph Silvagi 


Stresses in rotating plastic gears are magnified and projected on a 
screen with a new testing device that aids sound gear design. 


How To Schedule Tool Programs with Magnets By Charles H. Goodwin 


Toolroom scheduling and production control is simplified by using a 
novel schedule board that is easily kept up to the minute. 


Turning Aluminum Alloys (Reference Sheet) 


Using the feeds and speeds recommended here for turning wrought wad 
cast-aluminum alloys, it is possible to achieve optimum performance. 


ASTME in Action—Services Increase, Dues Revised 


Preview of this issue THIS MONTH’S COVER 


President's Message 











Engineering Bookshelf Most of this magazine’s covers 
Field Notes : show machines, tools and tooling 
in the round, the way they appear 
Letter from the Editor 3 on the production floor. This 
Looking Ahead (Newsletter) 7 month, the cover artist has chosen 
Men at Work 107 to depict a drilling operation as 
it is seen by manufacturing plan- 
Progress in Production iii. a ners and tooling designers—a view 
Technical Shorts 1 that is equally familiar and signifi- 
cant to tool and manufacturing 
engineers. Harry Conn’s article 
Tools of Today (New Products) a starting on Page 47 will be of 
Trade Literature Set special interest to this group. 


Who's Meeting and Where ; oman 


Too! Engineering in Europe 115 


Tue Toor anp MANUFACTURING ENGINEER is regularly indexed in the Engineering Index Service and Applied Science 
& Technology Index, used generally in libraries. The magazine is available in microfilm form at moderate cost. 





Replace those black, sulfurized oils! Get cooling, cut- 
ting properties you need in a transparent Sunicut 
cutting oil that lets operators see tools, workpieces, 
finishes and micrometer readings. Sunoco has a wide 


range of high quality, non-emulsifying Sunicut cutting 
oils for general-purpose or special-problem operations. 
They pump easily, wet metal fast, have high film 
strength, will not stain operators’ hands or clothing. 


You'll see more than just the job...with Sunicut 


QUALITY... 


THE BEST ECONOMY OF ALL 


Use Reader Service Card, CIRCLE 2 


You'll see significant savings, too, 
when you switch to a transparent 
Sunicut cutting vil. For you will 
get the exact quality you need for 
your operation . . . job-fitted by men 
who know what they are doing... 
teamed with service you never have 
to ask for twice. 

Let a Sunoco representative get 


you started with a Sunicut cutting 
oil now. The dividends in extra per- 
formance and savings will prove 
how right you were in investing in 
Sunoco quality. 

Sun Oil Company, Philadelphia 
3, Pennsylvania, Department TE-8. 
In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 
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Increasing Productive Capacity 


Realization that a machine may be obsolete to one group 
yet economically useful to another prompted Congressman 
Frank Kowalski to develop a plan for intelligent distribution 
of surplus equipment. Whether agricultural machines, machine 
tools or other industrial equipment are involved, his plan 
envisions a tool bank that would derive its machines from 
industry or the Government because of obsolescence in terms 
of age, design or capacity. 


Foreign nations could draw upon this bank in accordance 
with clearly defined regulations, without any charge to them 
for the tools. U. S. agencies, engaged in overseas work, could 
also draw on the bank to carry on their projects. 


Objective of the plan is to give the machine tool industry 
and general manufacturing industries a shot-in-the-arm through 
the manufacture and use of more modern machines than could 
otherwise be made available. By improving the country’s 
competitive position, more employment opportunities would 
be created for its workers. 


The plan may have the earmarks of a blue-sky, give-away 
scheme. Further thought and study, however, develop in- 
triguing possibilities that merit further study and analysis. 
In fact, the National Machine Tool Builders’ Association, in 
conjunction with distributor and dealer organizations as well 
as government agencies, is studying plans similar to that for 
the tool bank. 


Imagination and creative leadership are always essential 
to maintaining a competitive position. Whatever plan or 
combination of plans is developed and adopted it must contain 
the foresight necessary to keep our industries in high gear. 


ta) haiok, 
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PLAIN 
FACTS 


from 
THREADWELL 


... pioneer in special purpose taps 


Acme Taps are nothing new with 
Threadwell. We have made them suc- 
cessfully for years. Recently, however, 
we have had an influx of inquiries on the 
subject. This prompts us to give warning 
to potential users of Acme Taps: 


THERE IS NO GENERAL PUR- 
POSE ACME TAP The very nature 
of the thread is not conducive to free 
cutting. The thread is coarser; the 29° 
form is hard to relieve; chips caused by 
deep, coarse threads block lubrication; 
lead screws are often needed to control 
tap travel. 


HOWEVER Threadwell Engineers in 
many cases have designed single pass 
Acme Taps with outstanding success, 
replacing sets of two, three and more. 
We insist, however, that each Acme Tap 
must be designed for a specific appli- 
cation. 


SUGGESTION if you are consider- 


ing Acme Taps, go over your prints with 
your Threadwell Distributor or Repre- 
sentative. You'll save time and money, 
because Threadwell will not make an 
“under-designed” tap or sell you more 
tap than you need. 


THREADWELL TAP 4 DIE CO. 
GREENFIELD, MASSACHUSETTS 


an affiliate of by. A 
conronation 
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Controlling Production Costs 


Statistical methods similar to those used in 
quality ‘control can be profitably applied to con- 
trolling production costs. O. William Irving, who 
is quality assurance director for Fancher Furniture 
Co., shows how upper and lower limits for produc- 
tion costs are established and actual trends charted. 
If production costs go up in any one department, 
the need for action is apparent at once and cor- 
rective measures can be taken immediately. The 
statistical control charts are easier to analyze and 
interpret than columns of figures and they provide 
a sensitive measure of performance. Sample charts 
are included in the article, page 41. 


Short-Run Drilling 


Harry Conn, ardent advocate of “optimization” 

getting optimum efficiency out of machines and 
tools—has turned his attention to drilling opera- 
tions. His finding: high-production techniques 
can often be applied to small-lot production, with 
a consequent savings in time and money. The 
secret is to design tooling that is extremely versatile 
and that can be set up in a hurry. Mr. Conn, who 
is chief engineer of Scully-Jones & Co., includes 
some interesting examples of modern drilling tech- 
niques in his article, page 47. 


Optical Tooling 

When W. J. Mariner and his associates at Clark 
Bros. Co. were faced with the problem of estab- 
lishing crankshaft and cylinder bore centerlines in 
a 5500-hp natural gas engine, they found that 
optical tooling was the only possible means of ob- 
taining the required accuracy. Mechanical check- 
ing methods were out of the question because of 
the size of the 2914-foot-long block. Mr. Mariner 
tells the readers of this magazine how suitable 
optical checking methods were devised for this com- 
plex workpiece, and his article contains numerous 
photographs and drawings that show exactly how 
checking was performed. See the article starting 


on page 5l. 


More About Grinding Fluids 
Concluding his three-part series of articles, Nor- 
ton Co. grinding expert Dr. Leo Tarasov describes 
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the various types of grinding fluids and gives ex- 
plicit instructions on their selection and use. In 
addition to their effects on grinding efficiency, 
grinding fluids may affect the wheel condition, the 
workpiece and the machine operator. The knowl- 
edgeable discussion starting on page 57 should 
make the decision between various fluids for a 
specific application an easy one. 


Gear Stresses 

An understanding of gear stresses is important 
to sound gear design. These stresses, invisible in 
a metal gear, can be made visible by passing 
polarized light through a plastic gear. Stresses ap- 
pear as dark lines or fringes. Until recently, all 
stress investigations of this kind were made stati- 
cally. Now, with a new test method devised at 
Wayne State University by James Irvine and Joseph 
Silvagi, gear stresses can be checked dynamically, 
as gears rotate under load. Since the dynamic 
stresses in gears are quite different from static 
stresses, the new test method has already resulted 
in findings that may ultimately lead to improved 
gear design. Messrs. Irvine and Silvagi give the 
details in an article starting on page 67. 


Production Scheduling 


Charles H. Goodwin, Oneida Ltd. engineer, has 
developed an interesting and useful method of 
scheduling tooling programs. Because of the many 
fast-changing variables in tool construction—delays 
in steel deliveries, machine downtime, troubles in 
heat-treat, to name a few—an extremely flexible 
scheduling method is needed. Mr. Goodwin’s sys- 
tem has this flexibility. The schedule board, for 
example, is magnetic and small magnets are used to 
show progress. See page 70. 


Turning Aluminum 


Athough most aluminum alloys are readily ma- 
chinable, there is a considerable range of machin- 
ability and hardness among the various types of 
aluminum. Tables published with this month’s 
reference sheet give specific feed and speed recom- 
mendations for 26 different aluminum composi- 
tions. When these recommendations are followed, 
optimum efficiency results. Page 71. 
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TIMESAVING POWERMATIC CYCLE... 
Four Parts Profile Milled Two Abreast 


NEW CINCINNATI Powermatics give auto- 
matic cycle milling a new dimension in cost 
reduction. The example at the left shows 
one of the many unique possibilities. In a 
single timesaving cycle, bottom profiles are 
milled on four shotgun frames. They are 
mounted two abreasi, in a Cincinnati de- 
signed, hydraulically operated fixture. 
Smooth down-milling, an advantage derived 
from Powermatic’s automatic backlash 
eliminator, produces a superior finish and 
prevents springing of the work. 

In addition to dozens of automatic cycles 
and the positive action automatic backlash 
eliminator, other Powermatic feature-ad- 
vantages include: 


¢ Table feeds and spindle speeds easily 
changed ... simple pick-off gears; no 
wrenches required. 
Single lever control... starts the com- 
plete automatic cycle. 


Effective chip and cutting fluid collect- 
ing system ... chip pans easily removed. 


Dynapoise overarm ...damps chatter, 

A ‘ ~~ ; . allowing highest feed rates to be used. 

ri | ’ One integral casting for the front base 

es and column... assures maximum rigid- 
SHOTGUN FRAMES ARE AUTOMATICALLY PROFILE MILLED, af a 


down-milling feed rate of 9-9/16 in./min., on this new CINCIN- ny for full hp cuts. 


NATI Powermatic Rise-and-Fall Milling Machine. The two- Many additional feature-advantages give 
segment automatic cycle diagramed below, one of dozens avail- 


' on new CINCINNATI Powermatics the highest 
able, is employed to profile mill four parts, two abreast. ‘ : : 

cost-reducing potential for medium-duty 
work, in high-volume and medium-volume 
shops. Get more information by asking for 
a copy of Catalog M-2167. Milling Ma- 
chine Division, The Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. 


‘ I N KNEE TYPE AND BED TYPE MILLING MACHINES + DIE SINKING MACHINES + CUTTER AND 


MILLING we Wen nnn: DIVISION TOOL GRINDERS * VERTICAL BROACHING MACHINES * ELECTRICAL MACHINING EQUIPMENT 
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Developments in numerical control continue to come at a fast pace. 
IBM's recently announced Autoprompt computer program is expected to 
broaden the application of numerical control because it simplifies 
programming. The programmer provides a description of the part 

to be milled, tool sizes, tolerances required and general machining 
modes, in the Autoprompt language, which closely follows the English 
language. The computer, operating under control of the Autoprompt 
master program, generates from this input a complete series of 
detailed numerical instructions covering every operation the machine 
tool must perform. Because it minimizes programming effort, the 

new system makes numerical control feasible even for short-run 
production of complex three-dimensional parts or dies. 


Ww - 
Although a complex part may be produced quickly and efficiently under 
numerical control, hundreds of man-hours may be required to inspect 
the part. A new numerically controlled inspection machine designed 
and built by Sheffield Corp. and using a Bendix control system 
makes such inspection fast and automatic, and gives a written record 
of all significant measurements. The five-axis machine can check 
workpieces up to 20 inches high and 20 inches in diameter, externally 
and internally. Repeatability of measurements is within plus or minus 
five millionths of an inch. This development is especially sig- 
nificant because of the size of the workpieces and the accuracy 
obtained. 

—“- - Y 
Chemical and electrical energies are combined in a new gas burner 
developed by Arthur D. Little, Inc. The burner boosts the energy 
from ordinary combustion of a fuel-oxidant mixture by superimposing 
electrical energy from a low-current, high-voltage, alternating- 
current discharge on the flame. It can supply heat in the 3000-6000 
F range for chemical and metallurgical processes such as open-hearth 
steelmaking. Boosting a natural gas-air flame electrically produces 
heat that melts a variety of metals, from copper to tantalum, which 
melts at 5400 F. 

i ad ed 


Use of one-half inch thick aluminum honeycomb material in place of 
solid laminates is making possible substantial reduction in plastic 
tooling costs. The honeycomb material provides a rigid and light- 
weight structure and eliminates much of the time-consuming layup work 
involved in making conventional tools. Hexcel Products Inc., 
Berkeley, Calif., reports that honeycomb structures have a one-to-six 
weight advantage over conventional materials. 


oy Sie. | 
Furane Plastics Inc., Los Angeles, Calif. reports that another alumi- 
num-plastics combination is giving excellent results. Aluminum 
filled epoxy compounds have a better than average strength up to 
400 F when used for tooling. 
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ee and Accessories 
Just launched from American! TAPER-LOK DRILL BUSHING TIPS provide a fast, 


accurate way to mount self-contained machining units on a jig or fixture. 
Threaded end of TAPER-LOK screws into nose end of drilling unit.. TAPER-LOK flanges 
on tip fit under shoulders of lock screw or lock strips on 
+ jig. Effectively holds drilling unit in alignment. Absorbs both drill thrust and torque. 


For complete data on sizes, accessories, and mounting 
send now for free TAPER-LOK catalog. 


4 


/- “KOK! 
All The Way 


I wohdiediet- PRILL BUSHING CO.,5107 PACIFIC BLVD. a 
(jue LOS ANGELES 58, CALIFORNIA TELEPHONE LUdiow 3-1122 /FAX LOS ANGELES ‘SE§ TWX 1315 


WORLD'S LARGEST INVENTORY OF PRECISION DRILL JIG BUSHINGS 
---&. &. A. and American Standard Sizes-- 


Diet fFa sae s§2c6s0e 


LTA 
LINERS UN-ALOK = SERRAGRIP DELT-AGRIP Coooye DET ALINER MOCAGRIP HECAGROOVE REDSKIN CERMAGRIP THERMA-GRIP 


J neneweut pees PT LINERS 
. Write for free catalox 
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SUPER-PRECISION 
with 
INCREASED PRODUCTION 


THE HARDINGE HIGH SPEED PRECISION LATHE 
Mope. DV59 


SPECIFICATIONS: 


1,” COLLET CAPACITY 

6” STEP CHUCK CAPACITY 
5” JAW CHUCK CAPACITY 
9” SWING OVER BED 
44," TOP SLIDE TRAVEL 

5” BOTTOM SLIDE TRAVEL 
VARIABLE SPINDLE SPEEDS 
TO 3500 R.P.M. 





Write For FREE Bulletin 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
Offices in Principal Cities. Export Office: 269 Lafayette St., New York, N. Y. 
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The single, most important advance in the whole history of disposable tooling 





Just 3 parts (not includ- 
ing insert) means mini- 
mum ports inventory, 
greatly reduced possi- 
bility of part failure, 


much less downtime, 
lower costs. 





Streamlined silhovette 
because “clubheads,” 
clamps, screws are 
eliminated. 


15 styles, 124 sizes for triangular and square 
inserts. Shank sizes from 2” square (replace 
your brazed tooling) to 2” square. 


Elimination of insert pocket results in larger 
end-cutting angle. Can be used on many 
tracer applications. 
= 
t 
“on CARB-O 

Minimum overhang of a ce 
Carb-O-Lock reduces —— _ 
space requirements for a a ES 
locking mechanism. C 


OTHERS 
Insert changing and indexing is a breeze. 
Turn wrench to unlock, replace or index insert, 
then turn wrench to relock. 











New Carb-O-Lock toolholider-insert 
combination cuts tool costs up to 402! 


Save 30°, and more when you buy it . . . 40% and more 
when you use it. The key to the new Carb-O-Lock: 
Simplicity ! 


Think of it! Now you can cut your disposable tooling 
costs by up to 40%! You save and keep on saving, 
because savings are designed right into the new Carb-O- 
Lock toolholder-insert combination. 

Truly unique in toolholder design, the Carb-O-Lock 
employs just three parts (not including insert)— 
compared with up to 12 parts in other toolholders. 
Using a cam-action locking principle, the Carb-O-Lock 
toolholder makes insert changing and indexing easy as 
one, two, three! And the streamlined design of this 
revolutionary toolholder lets you bring it closer to the 
work, with unrestricted chip flow. 

Carb-O-Lock toolholders are available right now in 
toolholder shank sizes from '4" square to 2” square for 
square inserts and '%" to 114" on toolholders for tri- 
angular inserts. The specially processed disposable 
inserts have been developed in Carboloy® Grade 883 for 
machining cast iron as well as many operations on high- 


temperature alloys, type 300 stainless steel, brass, 
and bronze. 

They are held to tolerances of +.002” on 4” I.C. to 
+.004” on the 1” square and they cost 40% less than 
some precision-ground (+.001”) inserts. 

These inserts have cutting edges composed of whole 
carbide crystals which are stress free, and notch free 
like Carboloy Pre-Honed inserts. And, to make your 
changeover easier, Carb-O-Lock inserts are designed to 
fit most square or triangular negative rake toolholders 
you may now be using. 

Carb-O-Lock inserts come skin-packed on a file- 
drawer size, color-coded card for easier inventorying, 
faster identification. 

See just how this brand new toolholder-insert com- 
bination can bring better profits through better tooling 
in your metalcutting operation. Phone your Authorized 
Carboloy Distributor and place your order for the 
Carb-O-Lock toolholder-insert combination. 

Great! . . . revolutionary! ; 

Metallurgical Products De, ment of General Electric 
Company, 11101 E. 8 Mile Street, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


CARBOLOY. 


ere GENERAL @ ELECTRIC 


CARBOLOYe CEMENTED CARBIDES * MAN-MADE DIAMONDS *« MAGNETIC MATERIALS « THERMISTORS * THYRITE® © VACUUM-MELTED ALLOYS 
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RANGE OF 

SUNNEN HONING TOOLS 
® For Machine Applications 

Standard from stock, 


-100” through 2.625” dia. 
Built to order, through 4%” dia. 


* For Portable Applications 
from 1%” through 20%” dia. 


AVERAGE COST WITH TOOLING 
ONLY $1000 


MODEL MBB-1290D ILLUSTRATED 




















7929 Manchester Ave. * St.Louis 17, Me, * Canadien 


FREE BULLETIN *SP-11- 


0408: 


-..eSIZED AND FINISHED 


WITHOUT 
BORE DISTORTION 


In many cases, it’s impossible to produce 
true-round bores in thin-walled parts by any 
process that requires chucking. Reason: They 
“spring back” when chucking pressure 

is relieved. Cutting tool pressure and heat 
generated during stock removal will also 
distort many thin-walled parts. 


SUNNEN HONING solves all these problems! 
With this efficient stock removal process 

. no chucking is required because the work 
piece “floats” on the honing tool. Chucking 
distortion is eliminated! Stock removal 
is fast .. . with relatively low pressure and 
surface speed. Distortion from cutting 
pressure and heat is eliminated! 
Results: A geometrically true-round, 
straight bore. 


Production tolerances held on the 1%” 
bore stainless steel cylinder shown above 
are +.0002”. . . with 8 micro-inch 

finish and .003” average stock removal. 


Your own machining problems may not be 
quite this difficult, but Sunnen Honing 

will save you money if you do internal work 
of any type. It guarantees accuracy 

to .0001” with any desired finish down 

to 2 micro-inches 


SATISFIED CUSTOMERS ARE THE FOUNDATION OF OUR BUSINESS 
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_ New Cross Trunnion Machine 
with Greater Fiexibility 


Ba» Processes remote accessory cylinders of 
» different designs and different materials 
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Recent developments by Cross have resulted in 
trunnion machines that perform a variety of 
operations on families of parts with improved 
accuracy and at a higher rate of production 
than previous equipment. 

A typical application of the new design 
concept is the processing of remote accessory 
cylinders which vary in both size and material. 
Different lengths are handled by changing a few 
tools, replacing some fixture details and adjust- 
ing the feed strokes. Both nodular and grey 
iron castings are processed by changing the 
speeds and feeds. 

Similar operations such as rough, semi-finish 











THE 


Fital tr Automation 


PARK GROVE 


and finish boring; drilling; counterboring and 
chamfering are completed by spindles in the two 
main heads. Dissimilar work such as tapping, 
facing and grooving are done by four auxiliary 
heads. 

Extremely close tolerances are maintained 
through single clamping of the part, precision 
indexing of the trunnion and boring bars which 
are accurately guided in the trunnion supports. 

Future part design changes can be accom- 
modated easily because of the extreme flexibility 
of the machine. 

A Cross Sales Engineer will be glad to tell you 
more about this new trunnion machine design. 
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STATION ¢ DETROIT 5, MICHIGAN 


On (G & E) Gear Hobbers 
ou can get features like these... 























DUALEAD worm gearing assures accurate indexing under 
heaviest production, at high operating speeds. Worm 
Automatic hob shift apportions wear over entire hob thread design simplifies adjustment, improves backlash 
length, throughout roughing and finishing operations. Hob control, assures uniform motion in both directions of rota- 
spindle bearings rigidly clamped during cut. tion.* 











CYCLE SELECTOR 

| } 
a ro) Automatic Quadcycle with rough and finish cycle option 
makes gear cutting completely automatic. Operator 
needs only to load work and push RUN button. Specific 
cycles in an operation are selected by a single setting- 
dial. 


2 Ue : 
plus advantages like these... 




















@ Hydraulic counter balance of hob slide — _— produces a total amount of crown within a few 
variable to meet cutting conditions— eliminates ‘tenths’, per inch of face. Simple inexpensive 
backlash and chatter, permits high hobbing template locates high point and amount of 
speeds, lengthens hob life. crown anywhere on gear face. Also applicable to 
@ Tracer-controlled crown hobbing accurately highly crowned couplings. 


*Stondord equipment 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools © Retractories © WNen-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


14 The Tool and Manufacturing Engineer 





Dial control of infinitely variable ad- 
justments of hob speed -— for opti- 
mum cutting action at new high speeds. 


Finger-tip control of hob reversal — 
without idler gears — no time lost in — 
ing.* £2 











Outstanding accuracy has long established G&E For expert aid in selecting gear hobbers and 
Universal Gear Hobbers as the most dependable other G&E machines, see your G&E distributor 
machines for practically every gear cutting appli- — or write to Norton Company, G&E Division, 
cation. Worcester 6, Massachusetts. 

Precision performance is built into every G&E 
Hobber ... with many advanced optional features 


like the ones described here ... and with a simpli- NOR TON 
fied, control system that increases automatic, cost- 
cutting benefits in sustained high production. 

G&E Hobbers are made in ten sizes to produce MACHINE TOOLS 
gears from one inch to fifteen feet in diameter, Making better products 
with most features available on all. ...to make your products better 


MACHINE TOOL DIVISION: Grinding and Lepping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines 
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The assembly print reproduced above is but one of many examples of 

special chucks designed and engineered to meet most unusual work- CONSULT 
holding and machining requirements. Cushman Special Chucks are CUSHMAN 
being used in many diverse industries enabling manufacturers to FOR THE 
meet realistic production quotas, maintain close tolerances, and aadiea init: 


achieve lowest costs on both short or long runs. oye 


ENGINEERING 
If you have a workholding problem, consult Cushman. Your problem 


may have already been solved. 


THE CUSHMAN CHUCK COMPANY * HARTFORD 2, CONNECTICUT 


Manufacturers of Air and Manually Operated Chucks, Power Wrenches, and Face Plate Jaws. 
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OUR PRECISION IS LAW! 


This is a world of rockets and satellites. Of thoughts to soar to 
the moon. In this world, Pratt & Whitney gages are the standards of 
precision! Today you must work to increasingly exacting tolerances, 
whatever your product, whatever the size of your company. Other- 
wise, your work is rejected internally or by your customers. You 
cannot afford to lose money on any phase of your gaging operations. 
You can make sure you don't. You can help win your battle for 
economic survival by insisting on Pratt & Whitney gages. The high 
quality, accuracy and longer life of these precision gages permit us 
to say: Our Precision is Law! You Are Not Really Measuring Unless 
You Are Using Pratt & Whitney Gages! 


Pratt & Whitney 


machine tools / cutting tools / gages 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 





YOU LOSE 
PiieGlSIOW AND WOWEY WITHOUT 
PRATT & WHITNEY GAGES! 


No company can afford to defraud itself! It must use the best gages. 
Gages that accurately and consistently measure to exacting standards. 
Gages that decide whether products are accepted or rejected by you 
or by your customers! 


Every component of a Pratt & Whitney gage is given the ultimate in 
skilled workmanship. Thus, the gage itself lasts longer. And it main- 
tains its accuracy over this longer service-life span. This makes Pratt 
& Whitney Gages the best investment any company can make in its 
future, from the cold, hard standpoint of money saved! 


No product is more accurate than the gage used to measure it. You 
must make sure that you get the finest. This means Pratt & Whitney! 
Behind every gage is P&W's 100-year experience in making the most 


precise gages that can be made. See us about your gage requirements 
now! 


PRAUT & WhITTINEY 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 














Trans-O )-Limit 
Height Gage omparator 


a 1. pe 


TRANS-O-LIMIT COMPARATORS 


Here are three of an entirely new line of easily-portable, completely transistorized, 
precision P&W gages. This new line includes a series of Trans-O-Limit read-out 
cabinets which can be used with the Trans-O-Limit Height Gage, External Com- 
parators, Cartridge Units, or Snap Gages. Developed and engineered to provide 
the ultimate in gaging stability, precision and reliability. 


YOU CAN'T AFFORD NOT TO USE THE NEW AIR- 
O-LIMIT COLUMN GAGE! Fast...Versatile... Dependable 


This air flow gage is the latest result of P&W's constant research in the field 
of pneumatic gaging. A mechanically simple gage, with a longer life than other 
gages. Available with one or more columns. Modular construction permits you 
to use one combination of components today—an entirely different combination 
tomorrow. For use with a large variety of internal and external gaging attach- 
ments for rapid, consistently-accurate checking of a wide range of products. 
The time and money saved by using this revolutionary gage truly means that 
you can't afford not to use it! 


fs A COMPLETE LINE OF P&W GAGES... ‘at 


In addition to the Trans-O-Limit and new Air-O-Limit Column gages, P&W 
offers the following types of gages: Basic Measuring Machines, Electro-Limit 
Comparators, Helical Path Analyzers, Continuous Gages, and X-Ray Gages. 
P&W has a standard or special gage for every application. 








P&W MACHINE TOOLS 

Are you producing prototypes, 
dies, large or small lots of pro- 
duction parts? Ultra-precision 
locating (to “tenths” accuracy)? 
Boring, profile milling (with or 
without masters)? All these and 
countless other problems can be 
solved with P&W machine tools 
at production line speed, effi- 
ciency and economy. Machines 
such as the world-famous P&W 
KELLER,® P&W JIG BORER, 
P&W ROTARY TABLE and P&W 
POTTER & JOHNSON AUTO- 
MATIC TURRET LATHE are 
available with manual or numer- 
ical controls in a variety of mod- 
els to fit your needs. P&W can 
also supply the MAGNETRACE 
PROFILER, SIM LATHE, INNO- 
CENTI-MITSUBISHI MILL and 
the DIAFORM WHEEL FORM- 
ING ATTACHMENT...high grade 
performers all. For more informa- 
tion ask your P&W representative. 


IN WOUR LUG TO SURVIVE 
YOU WEED This FINEST WEAPONS 


P&W’'s recently inaugurated pol- 
icy of making P&W Cutting Tools 
and Conventional Gages avail- 
able through factory-trained and 
selected Industrial Distributors 
makes personalized local service 
available to you . . . to simplify 
purchasing and speed delivery 
from local stocks. 

P&W Cutting Tools include: 
Drills... Taps... Dies... Mill- 
ing Cutters ... Reamers... Burs, 
End Mills . . . in HSS and solid 
carbides. 





MACHINE TOOLS —CUTTING TOOLS— GAGES +« HEADQUARTERS FOR AMERICA’S WAR AGAINST OBSOLESCENCE 


PRAT & WHITNEY 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 


PRATT & WHITNEY COMPANY, INCORPORATED, CHARTER OAK BOULEVARD, WEST HARTFORD, CONNECTICUT 





SPEED KING 


Deceleration : 
Manifold | 


Controlled by limit switches, the decelera- 
tion unit permits rapid initial cylinder 
travel . . . then restricts cylinder exhaust 


°,@ e — > . . Sere 
de d d rate of cylind h 3 
...for positive cushioning | 277"28c°3 er ste 
momentarily to the exhaust side of the cylin- 


of high speed der for added deceleration and cushioning. 
transfer units 











The Speed King deceleration manifold con- controlled deceleration and positive cushion- 
trols double-acting cylinders on automated ing prevents damage to mechanisms .. . pro- 
equipment moving masses weighing several tects valuable dies and tooling. 

hundred pounds . . . where rapid travel and 
precise, easily regulated cushioning, at any 
point in either or both directions, is required. 


Your Bellows-Valvair Field Engineer can 
advise you on control of large, fast-moving 
reciprocating units. Call him today. 

Rapid travel keeps production rates high... 


CUSHIONED RAPID ADVANCE CUSHIONED 
RETRACT AND RETRACT ADVANCE 
ee oo 


ae 
. 


it nal 
LS-1 
CUSHION 


CONTROL 
RETRACT VALVE ADVANCE 

CONTROL a CONTROL 
VALVE VALVE 


REGULATED FREE goer REGULATED 
PRESSURE EXHAUST PRESSURE 
A B 











7 

















© RAPID ADVANCE . . . advance control valve opens and exhausts to cushion control valve, Cushion control 
valve, de-energized, directs cylinder exhaust to free outlet. 


® CUSHIONED ADVANCE .. . advance control valve remains energized. LS-2 energizes cushion control 
valve, diverting cylinder exhaust to restricted outlet. 


® RAPID RETRACT . . . retract control valve exhausts to cushion control valve, which de-energized, directs 
cylinder exhaust to free outlet. 


© CUSHIONED RETRACT .- . . retract control valve remains energized. LS-1 energizes cushion control vaive, 
diverting cylinder exhaust to restricted outlet. 


Write for Bulletin MAN-11. Address Bellows- Bellows -\ja | Vv ai r 


Valvair, Akron 9, Ohio, Dept. TE-861. 
AKRON 9, OHIO 
6100 DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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@ It’s a good 

idea to buy cutters 

from a company 

that knows MAKES THE BEST CUTTER? 
the answer to this question. These high-speed steels, only a few 
of those submitted to us each year by the mills, were rejected 
in our metallurgical department. None of them has the right 
combination of red-hardness properties, toughness, wear-resist- 
ance, hardenability, and stability under heat treatment. Every 
Barber-Colman cutter, no matter what the size or price, is made 


from mill-selected tool steels which meet our own metallurgical 








standards. Every cutter starts in our shop with a complete 


metallurgical check-not only to determine correctness of ma- 
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terial, but also to provide data to be used by 
our engineers and toolmakers in producing the 
finest possible tools from that material. @ Look- 
alike cutters can be miles apart in quality. 
Your best test is total COST-PER-PIECE, 


ait © and your best bet is Barber-Colman quality. 


(Complete range of standard cutters for off-the-shelf delivery.) 


Ask your Barber-Colman representative for a copy of the hard- 
cover MILLING CUTTER HANDBOOK - 219 pages of 
useful information on selection, use, and care of milling cutters. 
NOTE: Your special cutters receive individual material analysis, 
selection, and heat treatment if you specify type 


ada 
and hardness |MQUSME) of metal to be machined. 


BARBER-COLMAN COMPANY 83 LOOMIS STREET, ROCKFORD, ILLINOIS 
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Ex-Cell-O Model 922 Numera-Trol... 


PRECISION IN MILLIONTHS 
PLUS COMPLETE VERSATILITY! 


interchangeable, self-contained units provide a 
universal, tape-controlled ‘production center’ for... 


. Single and Double-spindle Boring and Turning 
. Templet Grinding and Scribing 

. Flat Circular Cam Grinding 

. 3-Axis Vertical Contour Milling 


Ex-Cell-O’s Model 922 Numera-Trol Machine gives 
you extremely broad design and manufacturing 


capabilities in a single production machine tool 
controllable to 25 millionths of an inch. 


Interchangeable precision machining units mount 


Single and Double-Spindle Turning-Boring Unit 


@ Variable-speed workheads on main slide maintain 
constant surface speeds. 


@ Manual or automatic control of slides in .000025” 
increments. 


24 


on the main slide, and simply ‘“‘plug in’’ to the 
machine’s hydraulic, electrical and continuous- 
path numerical control circuits. In most cases, 
the Model 922 can be completely retooled and 
ready for entirely different, fully-automatic pro- 
duction in a few hours. 


Send today for engineering and performance 
data, or call your Ex-Cell-O Representative for 
complete specifications. 


Templet Grinding-Scribing Unit 
@ Accommodates wheels up to 12” diameter on main slide. 


@ Manual or tape-controlied wheel dressing, size com- 
pensation and cycling. 
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Flat Circular Cam Grinding Unit 
] @ Adjustable, vertical-oscillating wheel spindle for flat- 






i SX CELLD Pm, 


edge grinding. 


@ Tape-controlled rotary indexing fixture on cross-slide. 


3-Axis Vertical Contour Milling Unit 


@ 6” vertical column movement, 18” main slide travel, 
26” cross-slide travel. 


@ Designed for extremely close-tolerance contour milling 
and die-sinking. > 





There's a Series 900 Numera-Trol to meet your most 
difficult jobs! Contact your Ex-Cell-O Representative, 
or write for literature on tape-controlled Ex-Cell-O Series 
900 Numera-Trol Machines: Models 905 and 920 for 
both hemisphere and free-form boring and turning; 
Model 924 for grinding flat circular cams; the universal 
Model 922; and the Model 952 drum-cam and blade 
contouring machine. 


= Pe - 
mS + TOR ATORSSae 
. MPU DUCTS 


EQUIPMEENT « DAIRY AND OTHERIEE 
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New 12B2R Inline 


new, powertul, , i AR Screw Driver 
lightweight line 
of reversible air tools 





New 11B2 Series 

A ‘ . ’ ¢ i Inline Drill. New line 

Here’s a new line of handy, lightweight, reversible air tools also includes angle 

from Gardner-Denver—designed to keep your production veh TR ty 
lines moving at top efficiency. Screw drivers, nut setters— 
inline and angle types—are available with a complete selec- 


tion of interchangeable attachments. 


Powerful air motor. It’s the motor that makes the big dif- 
ference in these tools. Compact design houses more power, 


higher speed . . . provides lighter weight, lower noise level 
than ever before. 


Reversibility. Saves valuable man-hours—assures accurate 
driving and setting—prevents sending assemblies to repair 
stations. Permits tightening both right- and left-hand 
threaded fasteners. Entire line also available in non- 
reversible models. 


For famous Gardner- Denver versatility and interchange- 
ability, get all the facts on this exciting new line of air tools. 


See your Gardner-Denver air tool specialist, or write for 
bulletins. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, I!inols—Offices in principal U.S., Canadian and Mexican cities 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16 Ontario 
sstovnntlonsts " Gardear-beuser heterentionsl Bivision, 233 Broadway, New York 7, N.Y 
International Offices- Buenos Aires, Argentina; Artarmon, N.S.W. Australia; Brussels, Belgium; 


Rio de Janeiro, Brazil; —— Chile; Barranquilla, Colombia; Lima, Peru; Ndola, N. Rhodesia; 
Salisbury, S. Rhodesia; Johannesburg, Transvaal 
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For economy, 
productivity, 
flexibility... 
EX-CELL-O 
BUILDING 
BLOCK UNITS! 


e You get custom equipment, made 
from low-cost, standardized units. 


e You can build simple one-way 
precision machines, or huge multi- 
station transfer machines. 


Sialic yy ¢ You can remove, relocate or add 
work stations to suit your production 
needs. 


e You can arrange components for 
horizontal, angular, radial or vertical 
machining. 

e You can partially or completely 
automate any sections. 


Vertical columns e You can set up single or multiple 
functions—bore, counterbore, turn, 
drill, ream, face, chamfer and 
other operations. 


e You can re-tool with standard 

Ex-Cell-O spindles, hydraulic power 
Slide assemblies @ units and other accessories—and 

know all units will fit perfectly. 


e You get faster delivery because 
standardization reduces engineering 
and build-up time. 


If you're looking for manufacturing 
flexibility, look into Ex-Cell-O 
Building Blocks. Cail your 

Ex-Cell-O Representative, or write 
for Bulletin 505911. 


th.o FOR PRECISION 


os i aa 
HINE TOOL® ; AND 
« OR BUSHINGS Sm FixT 
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CARMET’S 700 Series Cutting Grades 
and the fine art of making chips 


Some people baby their carbide tools. They hold back a little on roughing 
cuts, because they’ve heard carbide is pretty brittle . . . and some of it is. 
Or they ease off on finishing cuts, because their tool may be too soft 

for long, fast passes . . . because it may wear or crater. And, some of it will. 
But this is “‘paring-knife’’ machining, and it really isn’t necessary. 

Not any more. . . not since Carmet introduced the 700 Series Steelcutting 
Grades. No paring knife made these chips . . . these were hogged out 

on a production basis by one of Carmet’s new carbides . . . Grade CA-720. 


The job: rough facing railroad axle forgings in an automatic tracer lathe— 
210 sfm—.076” feed—1"’ width of cut. The result: over 1,000 cubic 

inches of steel removed in 5% minutes, floor to floor, with plenty of red hot chips 
like these. And, 35 axles per tool against 25 pieces for the best competitive 
carbide tool . . . a tool carrying a higher price tag. 


Carmet’s 700 Series have the edge wear and crater resistance, and the 
ability to endure shock and heat, to breeze through jobs like this. 
They’re doing just that all over the country . . . right now! Next time 
you’re setting up a mean, tool-buster of a cut, let the 700 Series 

make chips and money for you, just once. Your Carmet Distributor has 
the local stock and all the information. Call him, or write: 

Carmet Division, Allegheny Ludlum Steel Corporation, 
Ferndale, Detroit 20, Michigan. Dept. TE-8. 


® CARMET YY 


CEMENTED CARBIDE - DIVISION OF ALLEGHENY LUDLUM __.... 
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Ex-Cell-O Model 312 
generates 21 surfaces per part! 











Ex-CellO Cam-Operated Precision Boring 
Machines are designed especially for work 
requiring consistently precise boring, plunge- 
facing, grooving, chamfering and other O.D. 
and |.D. contours. Table and slide move- 
ments on hardened and ground ways are 
guaranteed by direct cam action—there are 


yar 2 Somme? 
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Diagram shows tools in quick-change 
magazines at the end of their strokes. 


Tool No. 1 generates chamfer A, bores 
diameter B, generates radius C, trav- 
erses out, chamfers D and bores E, 


Tool No. 2 generates surfaces F,G, H, 
l,and J with cam-controlled accuracy. 


Tool No. 3 faces K, generates radius 
L, tapers M, turns N, chamfers O and 
generates radius P in cast-iron clutch 
assemblies. 


no levers, no complex linkages. For maximum 
accuracy, Cams Can be ground for you in our 
plant on numerically-controlled machines. 


Two models, 308 and 312, rough, semifinish 
and finish a wide range of. parts. Ask your 
Ex-Cell-O Representative for data, or write 
direct for details. 
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LEES-BRADNER 


Sets the 


HOBBING 


pace for tomorrow 


with 6 machines in] ... 


A ere’sacomplete hobbing produc- 
tion line in one space-saving unit. 
Actually the Lees-Bradner Model 
7 HD 6-Spindle Hobber is six 
separate and independently opera- 
tive machines in one. Each hobbing 
unit incorporates basically the same 
automatic, high-production fea- 
tures as the remarkable 7 HD 
Single Spindle Hobber. This in- 
cludes a heavier, more rugged 
headstock, heavy-duty column and 


a 7% H. P. motor on each spindle. 


This amazingly efficient machine 
not only saves valuable floor space 


IMPROVING GEARS... 
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but, with its pushbutton controls 
and automatic features, actually 
controls the operator thus reducing 
the chance for human error or slow- 
down. Chips and coolant are easily 
carried away from the headstock 
by the elimination of flat surfaces. 


So, if your manufacturing space is 
valuable and high unit production 
important, ask your Lees-Bradner 
representative to give you the story 
on the ultra-efficient 6-spindle and 
4-spindle rotary hobbers. Write 
or wire us direct for his name and 
address. 


YEARS! 


WAS a) 


Lees-Bradner Model 7 
HD 8” x 20” 
6-Spindle Rotary 
Hobber. Also 
available in single 
and 4-spindle models. 


New 7HD HOB HEAD with 
3% inch hob shift. Just dial it! 


ey 
SRADNEN 


CLEVELAND 11, OHIO, U.S.A. 
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LECTRA-FORM 


Increases Production 500% 


Ex-Cell-O Model 244 machines recess 
5 times faster, with far lower tool cost! 





Ex-CellO LECTRA-FORM Machines re- 
move metal through high-current, low- 
voltage electrical spark discharge. Pro- 
ducing an inverse image of low-cost 
shaped rod, tubing or sheetmetal tooling, 
LECTRA-FORM accurately drills, pierces, 
trepans, slots, cuts or sinks intricate 
cavities in carbides and other conductive 
materials difficult or costly to machine 
by other methods. 


Contact your Ex-Cell-O Representative 
for details, or write for LECTRA-FORM 
Bulletin 436014. 


Model 244 has an electro-hydraulic servo for automatic 
too! feed and gap control, removes metal without distor- 
tion due to tool pressure. Inset photo shows part before 
and after 8-minute LECTRA-FORM machining. 


HERE’S HOW LECTRA-FORM COMPARES TO CONVENTIONAL MACHINING 


WORKPIECE 
Nickel-alloy 
aircraft part* 


LECTRA-FORM FORMER 
MACHINING METHOD 





Tooling Low-cost brass rod Small end-mill cutter 
Tool cost Negligible High wear and breakage 
Accuracy Uniform wall thickness Distorted wall contour 
Machining time 8 minutes 40 minutes 











*Depth of recess approx. .080", wall thickness approx. 1/32". 
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NEW 


KENDEX'’ Profiling Tool 





DIAL-A-BREAKER* 
DESIGN 


... positively locked insert 
plus an adjustable chipbreaker 


Now in one profiling tool you can get 
both of the latest design improve- 
ments. Another “‘first’’ from Kenna- 
metal Inc., the new Kendex Profiling 
Tool (A) securely holds inserts dur- 
ing normal cutting, back facing or 
contouring, and (B) permits a wide 
range of chipbreaker adjustment by 
simply turning a dial wheel. 

The main design feature of this 
dramatically new Kendex tool is the 
eccentric pin that holds the insert 
securely in place. Positioned through 
a hole in the insert, this pin, plus 
the top clamp, positively eliminates 
any movement of the insert. 

Just by turning the threaded dial 
wheel, the ‘“‘Dial-A-Breaker”’ pro- 
vides a wide range of adjustment of 
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chipbreaker land width. Still another 
feature is the spring plunger that 
raises the chipbreaker when the 
clamp is released, making it easier to 
change, index or invert the insert. 

Performance-proved on job after 
job over a period of months, the new 
Kendex Profiling Tool is now avail- 
able from stock in three holder styles. 
The diamond shaped insert has a 55° 
nose angle, suitable for practically 
any profiling job. It is set in the 
holder at 5° negative side and back 
rake to provide four accurately in- 
dexable cutting points. 

Get the complete story on this new 
profiling tool. Call your Kennametal 
Representative or write direct vo 
KENNAMETAL INc., Latrobe, Penna. 








UNLOCKED 


V 














As the wrench is turned it first rotates the eccen- 
tric pin, forcing the insert back and locking it 
against two walls of the recess. Further rotation 
of the wrench locks the eccentric pin so that it 
cannot loosen during use. 


*Trademark 33599 
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Built by EX-CELL-O 


To Insure Accuracy 


Rugged, precision construction of Ex-Cell-O Contour Pro- 
jectors results in stable support for the optical systems pro- 
viding accuracy in the order of .0001”. This rigidity is a major 
consideration in achieving for Ex-Cell-O Projectors an out- 
standing record of trouble free operation and almost total 
elimination of down time. 








Typical of the sturdy, precision workmanship to be found 
throughout Ex-Cell-O Contour Projectors is the worktable 
of the Model 14-5 and Model 30. Engineers will recognize 
the superior design features shown in the inset at right. To 
cite just a few, the large 5” O.D. columns, supported in 
widely spaced bearings; the heavy channel skirt to stabilize 
the table assembly and the flexible elevating screw which 
can’t impart deflections to the column. 

Because of these construction features Ex-Cell-O Contour 
Projectors support heavy loads firmly, yet move easily and 
smoothly. 

Whether your problem involves receiving, production or 
final inspection there’s an Ex-Cell-O Contour Projector to 
do the job accurately, quickly and at low cost. The “why” 
and “‘how”’ is condensed in our new booklet—*‘43 Reasons 
Why Ex-Cell-O Contour Projectors are the First Choice of 
Industry.”” Yours for the asking! 


Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
{ SOLD AND SERVICED BY 


26 FORBES STREET 
Subsidiary of £X-CHLL-Of Corporation 
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TRULY DIFFERENT... FOR SUPERIOR GRINDING! 


... and here's why. 


RA, 


The big new forward step to abrasive machining! Outgrinds, outperforms other wheels. . . especially 
on the hardest toolroom steels including abrasion-resistant types. Incomparable for form grinding. 
Does a multitude of jobs with few specifications. Friable but tough to a degree never before 
attained . . . because of the radically different abrasive and bond combination. 


Pick your toughest ‘tool steel job and try the new Ruby Wheel. You’ll find it a veritable ‘“‘work- 


horse”’ for surface grinding, internal, tool and cutter and similar precision work. Ask your Simonds 
Distributor for details. 


ee) 0c “buy-/aw”’ for better grinding 
bee we, = (BIR) CALL YOUR SIMONDS DISTRIBUTOR 
— _— 2 &.< helping YOUR business is HIS business 


SMREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO.. LTD., BROCKVILLE, ONTARIO © ABRASIVE PLANT, ARVIDA, QUEBEC 
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TYPE 308G 
—for pipe sizes 
yn 4” 
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TYPE 308G 
—for pipe sizes 


veoye ye 
Ye", te"s th 


> 


a fl 


Interchangeable Filter Elements— 
easily removed for cleaning. 25, 50 
or 75 micron. 


Deflector—directs air flow into circular 


pattern to extract liquid. 


Baffle forms quiet zone in bottom of 


bowl. Prevents return of liquid to air line. 


Float—operates automatic drain 
mechanism when liquid level rises. 


a 


Bow!—Metal or transparent. 


a Safety-Green bow! available for all sizes. 


internal Automatic Drain— 
positive action. Discharges collected 
liquids. Operates as required even on 
dead-end service. 


Quiet Zone of increased size for 
greater liquid capacity. 


Tapped Drain for connection to 
waste line. 


‘\ 
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Norgren Automatic-Drain Compressed-Air- 
Line Filters provide FULL-TIME protection 


The purpose of a compressed-air-line filter 
is to remove liquids and solids from the air- 
stream so that they cannot clog, corrode or 
damage air-powered equipment. Your 
equipment needs this protection full-time. 
Manual drain filters are often neglected 
.. are not drained as often as they should 
be. When excess liquid collects in the bowl 
these filters no longer do the job. Liquid in 
the air-stream passes right on through to 
your air tools, cylinders and other air- 
operated equipment. 
This cannot happen with Norgren 
Automatic-Drain Filters. They empty 
themselves as often as required . . . never 


FOUNDED IN 1925 


get too full. Operation is determined en- 
tirely by the need for draining; and not, as 
with some makes, by changes in air pres- 
sure. Although an automatic-drain filter 
costs more than a manual drain filter, Nor- 
gren Automatic-Drain filters protect your 
air-powered equipment full-time day and 
night, year-in-year-out. They prevent 
costly wear and damage to your equip- 
ment and eliminate man-hour costs for 
manual draining. 

Order Norgren Automatic-Drain Filters 
from your nearby Norgren Representative, 
listed in the telephone directory—or write 
factory for catalog. 


3447 SOUTH ELATI STREET, ENGLEWOOD, COLORADO 
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A STOCK LEMPCO DIE-SET mehr H.K.METALCRAFT 


DO ThE IMPOSSI 


Winner of the John Woodman Higgins 
Award for 1961, Emil Loeffel, Metal- 
craft tool engineer, mounted his prize- 
winning dies in STOCK Lempco Die 
Sets, assembled to his order by a 

N. Y. City Lempco Distributor; see 
photos. 


These dies produce, at $1.75 per 
thousand, a part which formerly 
cost $12 per thousand. 


It was no accident that Lempco 

Die Sets were selected; Mr. Loeffel 
says he trusts their accuracy com- 
pletely and adds, “ .. . time 
saved in assembly and disassembly 
is very considerable’’. 


Lempco Ball Bearing Precision Die 

Sets have long been known for this 
feature and for their ability to maintain 
exact alignment for millions of strokes, 
with an absolute minimum of mainte- 
nance. Why not find out for yourself all 
the advantages of using “prize-winning” 
die sets? 


Lempco has a nation-wide warehouse organization. 
Write for literature and name of local distributor. 


Subsidiary of LEMPCO PRODUCTS, Inc. + Other Operating Subsidiar 
LEMPCO INTERNATIONAL, Inc. * LEMPCO AUTOMOTIVE, Inc., Automo 
P EVANS REAMER & MACHINE®*Tractor D 


INDUSTRIAL, INC. Bedford 0 Telephone GReenwood 9- 7400 
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The three adaptations mm —_ 

‘of the Regular ; 

“S”" Collapsing Tap —_— er 2 ee a 
illustrated here make . 

it the most versatile Se 


stock Tap you can 
. find anywhere. . 


BUT that’s not all! 


“HERE ARE A FEW SKETCHES 
SHOWIN G SOME SPECIAL 


ADAPTATIONS WHICH HAVE 
BEEN FURNISHED FROM THE 
BASIC S DESIGN. WE HAVE 
HUNDREDS MORE INOUR 
FUES WED LIKE TO SHOW You 


WE 'YOU HAVE ANY TAPPING 
JOBS IN THE 176" TO8" RANGE : aS 
{T WOULD PAY YOU TO = . s; 
INVESTIGATE ‘S'TAP ADAPTABILITY : GEOM pbs a os co. 
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This is a picture 
of the job we did 
for Hamilton Standard 





It wasn’t easy. Although we've designed and built lots of very special precision rotating components 
for spinning molten glass, for routing bagasse, for driving magnetic “memories,” and for doing dozens 
of other exotic things we had never built one of these. For that matter, neither had anyone else. 


Hamilton Standard worked very closely with us. We modified their designs, and they modified ours. 
Then Whitnon’s super-machinists built the darn thing, and it’s a great success. Works even better than 
the specifications. We're dying to show it to you, and tell you all about it, but we promised we wouldn't 


Same as we would promise you. So where does that leave us, and where does it leave you? If you hav e 


a special problem in rotating machinery, let’s talk about it. But don’t invest a lot of time and money in 


your own shops first. Talk with experts Talk with Whitnon. Now. 


Che Whitnon Manufacturing Company, Farmington, Connecticut 
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Growing Up 


This year, for the first time, your Society passed the 41,000 member mark. 
Certainly the phenomenal growth of the Society is one index of success. 

We should not forget, however, that sheer growth in total membership is 
not a primary objective of ASTME. Service, not size, is the Society’s rea- 
son for being. Growing up implies that the Society must take on increased 
responsibilities, it must grow in its ability to serve members and industry. 

Like any youth, your Society is growing up in a changing world. The past 
decade has seen more evolution in engineering than any comparable decade 
in history. And the Sixties, uncertain as they are in many respects, will 
certainly bring new challenges to tool and manufacturing engineers every- 
where. 

As a part of the growing up process, your Society must continue to adapt 
itself to the changing needs of members and of industry: Needs for up-to-date 
engineering information on new developments. Needs for greater numbers 
of well-qualified tool and manufacturing engineers. Needs for leadership 
in keeping America the strongest industrial nation on earth, regardless of 
the boasts of dictators. 

Your Society believes in planned growth, as exemplified by the studies and 
recommendations of the Long Range Planning Committee, which amount 
to a blueprint for progress. And yet that blueprint, like any blueprint, means 
nothing until some engineer processes the job and puts it into production. 

Where Society growth is concerned, that engineer is you. Your Society 
is depending on you for the hard work—this year, next year and the year 
after—that will help to further the Society’s over-all program for the eco- 
nomic growth of America. 

Your personal investment in progress will pay rich dividends. Taking on 
new responsibilities you will find that you will do some “growing up” 
yourself, that you grow in maturity and judgement and in happiness—the 
happiness that results from a hard job well done. 

The opposite of growth is stagnation. The best way to keep from stagnating 
is to get out of a do-nothing rut and help ASTME and yourself move 
smoothly down the highway toward a more productive future. 


People—and societies—who have “go,” grow! 


WM orstense 
PRESIDENT 
American Society of Tool and Manufacturing Engineers 


Board of Directors Editorial 


Committee 


James C. Rodgers 
Chairman 
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Quick guide to 
toolroom requirements 


DRILL ROD 


Carbon Steel Drill Rod—A high-grade drill rod 
with smooth finish and extreme size accuracy. 


Ry-Alloy® Drill Rod—Non-deforming .. . excel- 
lent finish, accurately sized, free from decarburiza- 
tion. 


Ry-Alloy Ground Flat Stock— Accurately ground 
on all four sides. Ends and sides are square, par- 
allel, and accurate to dimension. Free of surface 
decarburization . . . spheroidize-annealed for best 
machinability. 


TOOL STEELS 


Ry-Alloy Tool Steei—An oil-hardening steel. 
Combines high hardness and deep hardness pene- 
tration with minimum distortion, freedom from 
cracking. Good machinability. 


V.D.° Tool Steel—An all-purpose, water-harden- 
ing carbon vanadium steel. Easy to machine... 
hard and tough after heat treatment. Hardening 
characteristics permit wide variation in treatment 
with uniformly good results. 


V.D. Chisel Steel—A specially developed, water- 
hardening carbon molybdenum tool steel ideal for 
hand and pneumatic chisels. 


Tool Steel Sheets— Rolled from high-grade tool 
steel of about 1.00°% carbon. Smooth, blue finish 
protected by oil. Can be hardened in oil or water; 
quenching medium depends on hardness desired. 
27 gauge up to 3/16” thick. 

AISI-E 6150—For impact applications. Provides 
relatively high surface hardness while retaining 
strength and toughness throughout the cross sec- 
tion. 


Carbon Steel Plate—All sizes and thicknesses. 


E-Z-Cut® Plate—Remarkable free-machining 
qualities make this plate ideal for die bases, jigs, 
rubber molds, etc. Up to 30% savings in machining 
time compared to ordinary steel—with approxi- 
mately 50% increase in tool life. 


RYERSON 


JOSEPH T. RYERSON 4 SON, INC., MEMBER OF THE g, STEEL FAMILY 


STEEL - ALUMINUM - PLASTICS - METALWORKING MACHINERY 
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Complete heat-treating information is furnished with each shipment 
of Ryerson V.D. or Ry-Alloy Tool Steel. 


ALLOY STEEL PLATE 


4140 Plate—An oil-hardening, annealed plate of 
firebox quality. Specially developed for maximum 
strength and uniform hardenability throughout the 
cross section. Thicknesses from 14” through 5”. 


E 8615 and 8620 Plate— These oil-hardening, case- 
hardening alloys are ideal for flats, rings, discs and 
irregular shapes. Accurately flame-cut to your order 


Cold Finished Bars—A wide range of analyses. 
Rounds to 10”; squares to 4”; flats to 12” x 2”. 


Stripper Plate—Both surfaces ground and pol- 
ished to a thickness tolerance of plus or minus .003”. 
Edges planed instead of sheared or rolled, insuring 
parallel sides free from strains. Warping and dis- 
tortion after machining practically eliminated. 


Aluminum Tooling Plate—Reynolds Type 3% 
wrought plate and Pioneer Type 921-T-DC cast 
plate. 

Whatever your requirements, contact your Ryerson repre- 


sentative for widest selection, highest quality, fastest ship- 
ment, complete satisfaction. 


METALOGICS 4 
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By 0. William Irving 


Quality Assurance Director 
Fancher Furniture Co. 
Salamanea, N. Y. 


Production costs can be controlled and 
stabilized at low levels through the use 
of statistical analysis. The method em- 
ployed is essentially the same as that 
used for quality control. 


ry 
I HE ECONOMIC USE of machines, material and 
manpower can be controlled as easily as the quality 
of the products which are being processed. Statisti- 
cal quality control has demonstrated that effective 
graphic presentations enable management to pin- 
point quality problems and thus maintain adequate 
control of quality. It has also been found that this 
statistical approach to quality control can be just as 
effectively utilized in the control of budgetary ex- 
penditures. This enables quality-control depart- 
ments to offer additional services to management 
through use of a readily available tool—the p chart. 
In p charts the presence of inherent variables 
determines the reliability of a given unit or the 
quality level of a given process. In similar manner, 
a variation in the utilization of manpower deter- 
mines the over-all effectiveness and resultant cost 
of the operation of any segment of production. 
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with statistics 


Where performance of a unit or process fails to 
conform to a prescribed pattern, an assignable cause 
can be found to account for this lack of conformity. 
In like manner, when overhead costs in a plant or 
department fail to conform to prescribed patterns, 
the same principles will apply and assignable causes 
can always be found. Because of this, it is possible 
to apply the p chart to budgetary problems. 


Budgetary Control Systems: Most plants have 
a manufacturing budget which prescribes or fore- 
casts reasonable burden cost expenditures. For 
those plants which do not have such systems, the 
following outline may prove useful. 

The first requirement is a common denominator 

a given figure in any production activity that can 
be used as a base for considering the relative level 
of any given burden or overhead expenditure. In 
most cases the direct-labor expense is a suitable 
denominator. Through use of this factor, fluctua- 
tions in business volume are equalized and propor- 
tionate variations in other expenditures can be 
isolated. This is accomplished by applying the 
fundamental p chart, Fig. 1, to budgetary control 
through substitution of dollar values for the unit 
values which are normally used. The basic figure, 
corresponding to the sample or lot size on a p chart 
for fraction defective, will be the direct-labor dollar 
value on a p chart for budgetary control. 





Fig. 1. Manufacturing budget showing classification 
of accounts and corresponding expenses. 


The second factor, corresponding to the defective 
units on a p chart for fraction defective, will be 
the dollars actually spent for the expense on which 
the p chart for budgetary control is being con- 
structed. The expenses that are compared or related 
to direct-labor cost should be under the direct or 
indirect control of the same individual or group 
that controls the direct labor expenditure. 


For example, a department foreman might be 
responsible for the following expenditures: 


1, 


Indirect Labor—Time or dollars spent that contribute 
directly to completion of the product but cannot be 
allocated on a measurable basis to each unit of any 
particular product 


. Excess Labor-—-Time or dollar differential between a 


direct-labor employee’s wages and a guaranteed rate 
when the employee has not produced the minimum 
quantity required by piecework 


3. Rework—Time or dollars spent in repairing or re- 


working parts or units to make them conform to di- 
mensional specifications 


. Setup Labor—-Time or dollars spent for machine 


changes or tool adjustments not included in direct 
labor 


5. Inspection Labor—tTime or dollars spent in obtaining 


reasonable assurance of proper adherence to specifi- 
cations 


. Material Handling—Time or dollars spent in trans- 


ferring material to the department or from station to 
station within the department, exclusive of time al- 
lowed for direct labor 


7. Downtime—tTime or dollars spent during which an 


employee must be paid for idle time for which he is 
not responsible 


. Miscellaneous—Other accounts which might be 


grouped together or considered separately include 
checkers and time clerks; supplies; repairs and main- 
tenance; tools, dies and molds; supervision; material; 
‘power; insurance; and engineering. 


The dollar volume in each of the established ac- 





STATISTICAL CONTROL WORK SHEET 





(%) 


Week Direct Expense Direct Deviation 
Ending Labor ($) Labor (30) 


Lower Upper 
Control Control 
Limit Limit 





April 11 
April 18 
April 25 
May 2 
May 9 
May 16 
May 23 
May 30 
June 6 


June 13 1100 








Total 10, 505 





10. 76 


. 60 


95 
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. 04 


. 85 


. 53 


.07 


.65 


. 54 
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counts will correspond in statistical application to 
the number of defective units on a regular p chart. 
Therefore, values of p can be determined by divid- 
ing expense by direct labor. 

In this way the equation for p can be written: 


— _ budget expenditure 
P= ~~ direct labor 

For all practical purposes this equation is the 
same as that used in quality-control departments. 

A simple departmental budget for a given week 
might appear as shown in TABLE 1. The data for 
establishing a control chart for the material-han- 
dling account might then appear as shown in Fig. 2. 


Control Limits: Average expense, an equivalent 
of the process average, is 8.19 percent. The same 
statistical approach can be applied to make the cal- 
culations for the process or expense control chart 
as shown on Fig. 2. This is done by first establish- 
ing the value of 30, the standard deviation from 
normal, and then subtracting 30 from the value of 
p to obtain the lower-control limit (LCL). The 
value of 30 added to p provides the upper-control 
limit (UCL). These values can then be charted to 
obtain the graph illustrated in Fig. 3. 

Calculation of 30 is accomplished with the formula 


— 3Vpa—p) 

a 

in which 6 = deviation; p = direct-labor per- 
centage; and Lp = direct labor in dollars. 

Using 8.19 percent as the value of p, it is possible 
to obtain over-all limits by evaluating the square 
root of Lp and substituting this value in the formula 
for 30. Direct labor equals $10,505 for a period of 
10 weeks so average direct labor equals $1050.50. 
Therefore 


$1050.50 
VLo = $ 32.41 


By substitution: 





34 — 30.0819 (1 — 0.0819) 
ta 32.41 





30 = 2.54 percent 


By addition of this value to p, an upper-control 
limit of 10.73 percent is obtained. Subtraction of 
2.54 from p results in a lower-control limit of 5.65 
percent. 

In the graph, Fig. 3, the burden expense appears 
to be in control except in the eighth week. In the 
fourth week a low point occurs when direct labor 
increases and expense decreases. Conversely, the 
high or out-of-control point which occurs in the 
eighth week results when direct labor decreases and 
expense increases. Steps can then be taken to mini- 
mize the excessive costs. 
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Time in Weeks 
Fig. 3. Cost-control chart showing control limits. 


Out-of-control point is indicated in the eighth week 
when expense exceeds upper control level. 


Continuous Graphs: Through use of the 8.19 
percentage factor as a process average or expense 
average, the p chart can be used indefinitely to con- 
trol budget expenditures. However, just as the 
quality control chart is often intended and used as 
a starting point for improvement of quality, the p 
chart for budget expenditures can and should be 
used as a starting point for reduction of overhead 
or burden costs. The data, followed with periodic 
reviews of the statistics and tests for significant 
change, will eventually lead to reduction of the ex- 
pense average and possible compression of the con- 
trol limits. 

In most cases, however, another factor which 
enables management to reduce costs can be utilized. 
This factor is the allowable or desirable figure 
which is established as a goal of performance in 
each expense area. As an example, the desirable 
percentage in Fig. 3 might arbitrarily be established 
as 5. Average expense, however, is 8.19 percent. 
Consequently, management expects a reduction of 
3.19 percent in the cost of direct labor. The desir- 
able figures are usually arrived at after extensive 
study of performance in similar areas, consideration 
of conditions in the subject area and simple eco- 
nomic necessity. If desirable allowances have not 
been established, the quality-control engineer can 
usually estimate allowances by taking the average 
of the best eight of the previous twelve months or 
the best ten of the previous thirteen weeks. Another 
method of obtaining desirable allowances is by 
elimination of the few high or out-of-control points 
from the available data. 

After a desirable figure has been established, it 
is possible to construct lines of regression which 
provide for reduction of expenses to the desired 
points. This is accomplished by computing control 
limits from the desired expense allowance. Desired 
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percentages are substituted for p and new control 
limits are calculated. Thus, if 5 percent instead of 
8.19 is used for p, the formula produces a value of 
2.02 percent for 30. This enables management to 
establish new upper and lower control limits of 
7.02 and 2.98 percent. 

Desired expense averages and corresponding con- 
trol limits should be established at a meeting be- 
tween interested personnel. This meeting is explora- 
tory, its purpose being to determine the spread that 
exists between the actual and desirable expendi- 
tures. It should be recognized at this time that 
some variation in the expenditure is expected and 
provided for. In addition, the source of the desir- 
able figure and the need for its attainment should be 
emphasized. A second meeting, within a day or 
two, should then be arranged at which time the 
desirable limits can be entered on the control chart, 
Fig. 4. 

At the second meeting, an estimate should be 
made of the time required to reduce the expense to 
the desired level. Lines of regression can then be 
drawn on the chart Fig. 5 to indicate the progress 
that must be made to meet the target date. Lines of 


regression and theoretical performance where the 


expense has been reduced are shown in Fig. 5. 


-Upper control limit 





a == 
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Fig. 4. Control chart with desired control limits 
added. These are established by assigning new pro- 
duction averages. 





Fig. 5. Lines of regression added to the chart. Slope 
of lines is arbitrary and depends on estimated time 
to arrive at desired levels. 
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Excessive Expenditures: A statistical con- 
sideration in the construction of p charts for budg- 
etary expenditures that would not normally occur 
in the construction of a p chart for fraction defec- 
tive arises when expenses are in excess of 50 percent 
of the direct labor. For example, the cost of setup 
labor in a short-run department or job shop might 
be $300 for a week as compared to $150 in the same 
week for direct labor—in which case the expense is 
200 percent of the direct labor. Occurrences of 50 
to 500 percent and more are not uncommon in some 
applications. When this happens, the formula for 
computing the 3-sigma factor cannot be used be- 
cause it involves the square root of a negative num- 
ber. When the formula is used, the maximum solu- 
tion with p equaling 50 percent could be 1.50. How- 
ever, when p is greater than 50 percent, values for 
30 can be found through use of its value at 50 per- 
cent. This value—obtained by dividing the percent- 
age by 50—is multiplied by 1.50, its value at 50 per- 
cent. The resulting product is a factor which can 
be substituted for the radical in the numerator of 
the formula. Therefore, when p is greater than 50 
percent, equation values may be adjusted accord- 
ingly. For example, if p equals 60 percent, values 
for 30 become 


(60/50) (1.5) 1.8 
30 = —— = 


/ Lo tof Te 


Summary: Good starts in controlling costs 
through statistical anaylsis can be made by utilizing 
available data covering all burden charges. To do 
this effectively the following procedure is recom- 
mended : 


1. Data should be gathered on all accounts such as re- 
operation labor, inspection, spoilage and waste. It 
can readily be seen that changes in the labor force, 
product, production errors and other assignable causes 
affect these accounts and cause fluctuations 

2. Lines of regression should be drawn on the basis of 
existing or calculated desirable allowances 

3. Experiments with available data on other burden ex- 
penses should be made to determine whether costs are 
in line, whether they fluctuate beyond statisical con- 
trol limits, and whether this systematic statistical 
approach to cost reduction could result in substantial 
savings 

4. Studies should be made to determine which accounts 
in various departments throughout the plant are the 
cause of greatest excess expenditures. Usually about 4% 
of the total number of accounts will account for ap- 
proximately % of the total excess ‘expenditure 

. Control charts should be set up for a period of twenty- 
six weeks on the basis of an eight or ten-week base 
period. 


Proper presentation of this data and information 
provides an excellent tool for reducing expenditures 
in production. Its most desirable benefit is that it 


enables supervision at all levels to contribute more 
directly to the economic operation of a company. 
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Rubber Locks Collet Stop 


Heavy rubber can be utilized to lock a collet stop Collet stop 
in place for production turning operations. The 





stop, shaped to workpiece requirements, is ma- 


chined to a slip fit in the collet. A rubber drum is 





then machined to the same diameter and screwed 








to the stop. Expansion of the rubber—and conse- 





quent locking of the stop—is effected by tightening 





the screw against a washer. 
Ralph Whitney 


Framingham, Mass. 











Altered Pipe Center Supports Large Parts 


Tubular parts that require turning on a lathe can be supported 
with a conventional, but altered, pipe center. Alteration is accom- 
plished by tapping holes and inserting hex-head screws in the collar. 
The center is then advanced into the workpiece and the screws are 
adjusted to place the workpiece on the axis of the lathe. 

H. J. Gerber, Member-at-Large, Stillwater, Okla. 
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Precision Boring Head Made 
From Standard Chuck 


Conversion of a conventional chuck to an in- 
expensive boring head can be accomplished by 
removal of the jaws and insertion of the special 
block illustrated. Boring bars are held in any of 
the three holes in the block. Screws to keys in the 
chuck, this block can be adjusted by loosening 
the screws and making desired corrections with the 
attached micrometer. 

C. Gibbons 


Greenwood, N. S. 
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Air Pressure Aids Assembly 


Gyro gimbal — l Rubber bulb > 





Parts-handling difficulties in arbor-press assem- 
bly of small pivots to gyro gimbals are overcome 
by the special adapter illustrated. Positioning of 
the pivots is accomplished with a small cavity ma- 
chined to part configuration. Parts are held in this 
cavity by differentials in air pressure caused by 
evacuation of a rubber bulb. 








Norman E. Carlson 
Riverside Chapter 








YOU HAD A GREAT IDEA! 


Remember that clever gadget you developed to solve a tough production problem? Or 
that tricky tool or die design that eliminated one or more opercitions? It was an excellent 
idea and you probably received recognition for it. Why not let it continue to work for you 
as an entry in the 1961 Gadgets Contest? Just write a brief description—in your own 
words—and send it in with a simple sketch conveying your idea to the Gadgets editor of 
THE TOOL AND MANUFACTURING ENGINEER. 


e Prizes One first prize of $100, two second prizes of $50 and four third 
prizes of $25 will be awarded. Also, numerous honorable men- 
tion awards will be made with each recipient receiving a copy 
of The Die Design Handbook or The Tool Engineers Handbook. 


e Judging All entries will be judged by your National Editorial Commit- 
tee on the basis of originality, conciseness and completeness. 


e Contest Dates October 1 to December 31. 
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By Harry Conn 


Chief Engineer 
Seully-Jones and Co. 
Chicago, Il. 


HOSUOVEU NYSE EA TAUREN 


Low unit costs of high-production meth- 
ods are obtainable for short-production 
runs if proper techniques are applied. 
The author discusses factors involved 
and their evaluation. 


YSPOCUTUENURNTEGAHDEUUENEEAEAANOUU NEE 


— the most difficult of all manufacturing 
problems is to know how to intelligently adapt high- 
production techniques to low-production quantities 
and still be economically correct. Engineers want 
the low unit cost obtainable from high-production 
techniques. Often they think they do not have 
sufficient quantities to justify the tooling expendi- 
tures. In reality, there are thousands of short-run 
jobs that can be run on high-production equipment 
and obtain drastic unit cost reduction. A good illus- 
tration involves the application of a multiple-spindle 
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drill head to a single-spindle drillpress. A more in- 
volved and financially attractive application in- 
volves the use of multiple-spindle machines and 
cluster plates such as employed in the battery of 
Natco machines in Fig. 1. 

To obtain the low unit cost advantages of high- 
production techniques when producing low quanti- 
ties, several factors are characteristically involved: 


1. Job lots must be repetitive. The lower the setup 
cost, the lower the economic lot size will be and 
therefore, the more frequent the runs. 

2. Job change-over must be short. This includes all 
cutting tool changes, adjustments, jig and cluster 
plate removals, and installments. 

3. Several or perhaps many jobs must be run using 
the same machine, thereby increasing ease of econ- - 
omic justification of capital equipment. 


It is necessary to understand the effect of setup on 
unit cost and the effect that proper amounts of 
tooling have on unit cost. Whether a drill or adap- 
ter costs $1 or $100, it must pay for itself in a def- 
inite period of time. The same is true for the 
machine. Low cost can be obtained from high- 
production techniques when performing drilling, 
reaming, tapping, counterboring, core drilling, re- 
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Fig. 1. Multiple-spindle drilling machines using cluster 
drill plates with preset tools to minimize unit costs. 


Fig. 2. Two setups using the same drill 
jigs. The radial unit, manually controlled, 
requires 4 minutes to drill ten holes 
whereas the machine equipped with clus- 
ter plate requires only 15.2 seconds. 
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Fig. 3. For short runs on small parts cluster plates 
may have setups for three jobs to reduce piece costs. 


cessing, chamfering and spotfacing operations. 

The part being drilled in the machine in Fig. 2a 
has 10 holes, requiring a total machining time of 
over 4 min per part. Fig. 2b shows the same job 
on a multiple-spindle drill, using a cluster plate and 
the same jig. The total machining time at the same 
feeds and speed is 15.2 sec. This is a savings of 4 
min per part with many human factors eliminated, 
such as holding of depth, engaging and disengaging 
o: feeds, changing speeds, tool changing, head mov- 
ing, ete. 

The multiple-spindle machine shown in Fig. 3 
shows three different jobs being run at the same 
time. In other words, when one of these is changed, 
all three are changed. To change this job setup takes 
less than one hour. That includes, insert forks of a 
lift truck between the parallels on the table, unclamp 
plate on which the jigs are mounted, run head down, 


put blocks under drill-cluster plate between plate 


and head, unloosen five capscrews, run machine 
head up and, with fork truck, take jig and cluster 
plate to storage. 

To install a setup, the jig and cluster plate are 
placed on the table of machine. Head is run down 
within a short distance from the top of the cluster 
plate. Dowels and dowel holes between machine 
head and cluster plate are aligned. Then cluster 
plate is clamped to the head. Jig-mounting plate is 
clamped to the machine table. After the spindle 
couplings of machine are connected to the cluster 
plate spindles and feed dogs are set, the job is ready 
to run. 

All of the various depths of the tools shown in 
the sketches are set when the one depth stop on 
the machine is set because the drills, counterbores, 
reamers and their adapters are never removed from 
their cluster plate unless a dull tool is replaced. 
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Fig. 4. Typical adjust- 
able adapter toolholder 
for presetting tool. 


A casting or part may have holes to be machined 
on four different faces; therefore, it is possible to 
have four different holding fixtures or jigs on the 
same hase plate and the corresponding number of 
spindles needed for each face in the same cluster 
plate. The cluster plates are usually made of cast 
iron or aluminum. An adjustable adapter holds 
the cutting tools and provides for depth adjustment, 
Fig. 4. The adjustable adapter makes possible the 
use of many taper combinations and straight-dia- 
meter shank cutting tools in one slip spindle. 

If more than one job is run in a cluster plate, 
care must be taken in choosing the correct position 
of the spindles so that each spindle will have a driver 
that does not cause the universal joint to work at 
too great an angle. 

This method of job change-over has the advantage 
over the conventional adjustable multiple-spindle 
drill because: 


1. Spindles are prepositioned. 

2. No individual spindle depth adjustment is needed 
during setup. 

3. Tools are not removed, inserted or adjusted. 

4. When more than one job can be run in a cluster 
plate, two setups are obtained for the price of one. 


The economics of the tooling can be computed 
readily. Jig cost is practically the same as that for 
a conventional drill jig with the additional cost of 
the mounting plate and leader pins. The slip spindles 
which include spindle sleeve, thrust bearing, washer, 
nuts and key, start at $32 per spindle for the smallest 
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sizes. Adjustable adapters range in cost, nut in- 
cluded, from $4.40 to $11.55. The cost of chang- 
ing the complete setup after the job has been run 
once, should be computed on the basis of one hour 
of time. 

Whether a radial drillpress, a multiple-spindle ma- 
chine with removable cluster plates or a multiple- 
spindle adjustable bracket type machine is employed 
is a matter of economics. Setup costs for compari- 
son are charted in Fig. 5. Machine-hour values for 
the three methods are computed at $10 per hour. 


Adjustable spindle 


+ Machining cost =Total cost 


Fig. 5. Setup economics 
show how costs for a 
typical job compares 
for three different 
methods of hole drill- 
ing. 


Radial drill 


1000 100000 


The example plotted shows that the cluster plate 
type of setup is the correct selection for quantities 
between 13 and 300 pieces for this particular job. 
The cost of the cluster plate divided by the savings 
per run is equal to the number of production runs 
necessary to pay for the cluster plate. Depending 
on the complexity of the drilling requirements each 
job will show a different amount of savings at vari- 
ous quantities. Nevertheless, if some tools must hold 
depth dimensions and if many spindles are needed, 
the curves will remain similar. 





Navy Develops Discriminating Shock Tester 


Several peak shock-recording devices that can 
isolate and record amount as well as type of shock 
have been developed by the U. S. Navy. The devices 
are attached to prototype weapons to determine the 
magnitude of shocks received when the weapons are 
dropped during ruggedness tests. Covering a shock 
range from 30 to 20,000 times the pull of gravity, 
the devices are accurate in excess of 80 percent for 
simple shock pulses. 

Called discriminating copper-ball accelerometers, 
the devices were developed by the Environment 
Simulation Division of the Naval Ordnance Labora- 
tory in Silver Spring, Md. Each device consists 
essentially of a copper ball, weight, anvil and hous- 
ing encased in a sliding collar. As a result of a 
shock impulse, the copper ball is deformed as the 
weight forces it against the anvil. Comparisons of 
the measured deformation of the ball with deforma- 
tion data obtained under static tests show the 
magnitude of the shock. 

During water-entry drop tests, weapons may ex- 
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perience multiple shocks in close time sequence such 
as impact when hitting the water, drag through the 
water and contact with the bottom. In these cases, 
the discriminating accelerometers can isolate and 
record the initial shock of impact as well as the 
second or final shock, depending upon which has 
the greater value. 

Another model of the accelerometer is designed 
to discriminate against an initial shock and record 
only the final jolt. When this model receives an 
initial jolt such as that produced by water entry, a 
restraining block is forced clear of the heavy weight 
allowing it to come to rest on the copper ball. Upon 
impact of the final jolt, the copper ball is deformed 
to record the magnitude of the shock. 

The new discriminating copper ball accelerome- 
ters do not solve all the problems incidental to shock 
recording. However, they are expected to serve a 
useful purpose until a technological breakthrough 
reduces the cost and size of continuous shock-record- 
ing instruments now under development. 
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By W. J. Mariner 


Quality Control 
Clark Bros. Co. 
Olean, N. Y. 


Parts that are too large for checking 
on a surface plate with mechanical 
measuring devices can be quickly and 
accurately inspected by optical methods. 
The author shows how optical tooling 
insures correct alignment in the manu- 
facture of a 5500-hp natural gas engine. 


‘ 

mucins of large parts that have stringent ac- 
curacy requirements often presents difficult meas- 
urement problems. This was the case at Clark Bros. 
during construction of a 16-cylinder V-type natural 
gas engine rated at 5500 hp. The cylinder block 
was about 29 feet long and 81% feet wide, with 
24, 14-inch diameter bores for cylinder liners. 

Quality control and inspection departments were 
faced with the problem of checking the squareness 
relationship between the cylinder bores and the 
bottom of the block. This feature was especially 
critical. Unless the axis of the crankshaft and the 
centerline of the cylinder bores of an engine are 
square within close limits, engine wear could be 
excessive. 

Squareness could have been checked with the 
block mounted on a machine tool; however, Clark 
engineers were reluctant to base critical measure- 
ments on the assumption that a machine was in 
perfect alignment and decided to develop a more 
positive measuring method. Because of the size of 
the part, inspection on a surface plate was out of 
the question. A combination of bars, mandrels and 
indicators might have been used, but it was con- 


August 1961 


sidered to be of doubtful accuracy. 

Optical equipment seemed to be the best choice. 
Clark Bros. had some optical equipment already on 
hand for use in the alignment of machine tools. 
Engineers from companies that specialize in op- 
tical tooling were called into consultation to deter- 
mine the best methods and equipment for the job 
at hand. 

After considering the geometry involved, it was 
determined that three features had to be estab- 
lished: the crankshaft centerline, the centerline of 
each cylinder bore and planes perpendicular to the 
crankshaft centerline. 


Crankshaft Centerline Check 


In engine assembly, Fig. 1, the bottom of the 
cylinder block lies parallel to the crankshaft cen- 
terline. A series of alignment lugs in the bottom of 
the cylinder block serve to assure the necessary 
parallelism in a lateral direction. It was decided to 
use these surfaces as reference planes to locate the 
crankshaft centerline. 

The block was placed upside down on eight heavy 
screw jacks, which were adjusted to get the bottom 
of the block flat. Flatness of this surface was read 
by mounting an alignment telescope on one corner 
and then taking a series of readings on a target 
moved along the surface, Fig. 2. The surface could 
have been leveled, but flatness was all that was ac- 
tually required. 

Fixtures were made that mounted on the flat 
surface and were located laterally by the alignment 
lugs. Bores in the fixtures were located on a cen- 
terline between the alignment lugs and at a specified 
distance from the bottom of the cylinder block. 
This distance was such that the bore centers were 
on the crankshaft centerline. The diameter of the 
bores was a close fit on a standard 214-inch-diam- 
eter alignment target. 
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One of the fixtures was placed near each end 
of the block so that each target defined a point near 
one end of the crankshaft centerline. The two points 
determined the crankshaft centerline. In order to 
establish a line that could be used, an optical 
alignment telescope was aligned on these two points. 
Due to the focal length of the instrument, it was 
necessary to mount it about six feet away from the 
first target, which was of the open cross-hair type. 
Sightings could be taken through this target to the 
second target, wich was of the glass paired-line 
type. These targets and the telescope were left in 
position during the entire checking operation. 

Having three points in line, it was possible to 
periodically check to see if any one point had been 
disturbed. With the telescope in position, the crank- 
shaft centerline was established and could be ex- 
tended to any desired length beyond the instru- 
ment. After the telescope was bucked in, the ac- 
curacy of the target carrying fixtures was checked 
by reversing them and taking optical micrometer 
readings to measure any diflerences. 


Cylinder Bore Centerline Check 


To establish the centerline of a cylinder bore, 
targets were mounted in each end of the bore. 
Standard target-carrying spiders were used, with 
extra-long extensions. These spiders had a micro- 
meter centering device so that the target could be 
accurately positioned in the bore center regardless 
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of any taper or variation in bore size. An open 
cross-hair target was used in the spider closest to 
the crankshaft centerline; a glass paired-line tar- 
get in the spider farthest from the crankshaft 
centerline. 

In order to set up planes perpendicular to the 
crankshaft centerline, an alignment telescope with 
built-in optical micrometers was placed on a stand- 
ard telescope bracket and mounted on a fixture 
approximately at the crankshaft centerline. This 
fixture did not have to be highly accurate, since 
the telescope mounting bracket had fine horizontal 
and vertical adjustment. 

The telescope was aligned parallel with the crank- 
shaft centerline that was already established with 
the first telescope. To obtain this parallel align- 
ment, the principle of collimation was applied. Both 
instruments were set on infinite focus and the sec- 
ond telescope adjusted to pick up and center the 
cross hairs of the first. The lines of sight from both 
telescopes are parallel, although not necessarily 
coincident, when this method is used. Adjusting the 
telescope is much easier than bucking-in on two 
points and obtaining a common line of sight for 
both telescopes. During alignment, both telescopes 
must be at infinite focus. After alignment, either 
telescope can be focused as desired to take readings. 

With the alignment telescope in position, the next 
step was to mount an optical square in front of 
the telescope. The optical square, which consisted 
of a pentaprism, was designed so that it could be 
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Fig. 2. Method of optically 
checking crankshaft and 
bore centerlines, First the 
erankshaft centerline is es- 
tablished with an optical 
alignment level and two tar- 
gets mounted at opposite 
ends of block. Then an op- 
tical square and optical 
alignment telescope are used 
to check cylinder bore cen- 
terlines. Method of support- 
ing targets in bores is shown 
at lower left; target fixture 
for establishing crankshaft 
centerline is shown at right. 


Alignment 


accurately attached to the front of a standard 21,- 
inch-diameter teles« ope and was constructed so that 
it was possible to check the original line of sight 
as well as to sight at 90 degrees from the original 
line of sight. Since that line of sight was parallel 
to the crankshaft centerline, a plane perpendicular 
to the crankshaft centerline was established. 

By moving the entire assembly—telescope, op- 
tical square, mounting bracket and fixture—along 
the cylinder block in an axial. direction, it was 
possible to set up and sweep a plane at, or close to, 
the centerline of each cylinder bore. This axial 
position had to be close enough to the cylinder bore 
centerline:so that the optical micrometers in the 
telescope could be adjusted to obtain readings on 
the targets mounted in the cylinder bore. The tele- 
scope was re-aligned each time the assembly was 
moved. 

Readings obtained on the two targets mounted 
in the cylinder bore told the position of the target 
relative to the plane swept by the optical square. 
If one target read +0.008 inch, for example, and 
the other read +0.009 inch, the bore was tipped 
0.001 inch in the length between the targets. 

After the targets in one bore were read, they 


were moved to the corresponding cylinder in the 
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opposite bank of the block. The optical square was 
rotated to sight through the new bore and readings 
taken as before. The next step was to take readings 
from the next pair of cylinder bores. On the 16- 
cylinder engine, eight setups of the optical square 
and its telescope were required and sixteen setups 
of the two targets used to obtain the centerlines 
of the individual cylinder bores. 

Successful application of optical tooling for this 
job has convinced Clark Bros. engineers that op- 
tical methods offer a degree of accuracy that cannot 
be attained with more conventional methods. The 
block was checked by direct measurement and cen- 
terlines were set up from the part itself with a 
minimum of special tooling. At no time during the 
checking was it necessary to tie up an urgently 
needed machine for on-the-machine checking, nor 
was it necessary to assume the accuracy of a ma- 
chine tool that may or may not have been properly 
aligned or maintained. 

An added advantage of optical checking is that 
it provides measured data for product design engi- 
neers. This data can be correlated with the per- 
formance of the engine during testing. The cor- 
relation provides a sound basis for determining 
what tolerance limits must be used in the future. 
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Degassing Unit Processes Steel In Vacuum 


(* removal from steel, a process previously ac- 
complished by induction melting and vacuum- 
arc remelting, is obtained on a high-production basis 
with this unit. A second feature of the unit—addi- 
tion of alloying elements under vacuum—makes it 
possible to eliminate the oxidation that normally 
accompanies alloying operations. 


First step in degassing is accomplished when a 
suction nozzle or “snorkel” is inserted into a ladle 
of molten steel. The vacuum vessel from which the 
snorkel is appended is evacuated and then lowered 
a predetermined distance into the ladle. This causes 
the steel to flow up through the snorkel into the 
vacuum vessel under atmospheric pressure. Because 


LADLE positioned under degassing unit. Snorkel is visible in down position at the center of the ladle. 
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the metal is in a highly turbulent condition, its gases 
are released and removed by the evacuation system. 
The vessel then raises and the degassed metal flows 
back to the ladle. This steel, heavier as a result of 
degassing, settles to the bottom of the ladle and a 
cycle is complete. Each cycle treats approximately 
ten percent of the metal in the ladle, but 32 cycles 
are made to insure maximum effectiveness of the 
operation. 

After degassing is completed, carefully estimated 
amounts of alloying additives enter the vacuum 
vessel at each cycle. Because only a relatively small 
amount of additive is introduced, it is possible to 
sample the metal during this operation and make 
any necessary corrections in additive flow. 

Designed by Dortmund-Horder Huttenunion of 
Dortmund, West Germany, this unit is installed at 
Crucible Steel’s Midland, Pa. plant. It was built by 
Lectromelt Div. of McGraw-Edison Co., Pittsburgh, 
under a licensing agreement with the Dortmund Co. 


SCHEMATIC DIAGRAMS of action in degassing unit. At 
left, the metal enters the snorkel of the evacuated 
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DEGASSING UNIT at work processing a heat of steel. 
Measurements of gas extraction and alloy content are 
taken in control room at right. 


vessel. At right, the metal enters the evacuated vessel 
as the unit completes its descent into the ladle. 
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Forge Press Utilizes Transfer-Die Techniques 


cree operations are now accomplished with 

transfer-die techniques at the AmForge Div. of 
American Brake Shoe Co. The progressive transfer 
die through which the work is advanced is a four- 
stage unit incorporating two blockers, a finisher, 
and a trim and coining station. Because the work 
is advanced mechanically, the forging die is built 
with the accuracy of a progressive die. 

In operation, the transfer unit is actuated by the 
reciprocating movement of the press. As the billet 


enters the die area, it is gripped by fingers on the 
transfer rails and advanced to the first station. As 
the press closes, the transfer bars supporting the 
fingers withdraw, clearing the die area. After die 
closure, in which the first blocking cction takes 
place, the bars re-enter the die area, seize the part 
and advance it to the next station. This cycle, 
worked in conjunction with the press cycle, is re- 
peated until the finished part emerges from the 


press and is removed by conveyor. 


TRANSFER BARS in opera- 
tion. During upward 
ram movement, unit en- 
ters die area, seizes 
parts and advances 
them one stage. 


A PROGRESSIVE forging 
die. Bars and fingers 
are visible at either side 
of the die. 
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part 3—their selection and use 


By L. P. Tarasov 


Research and Development Dept. 
Norton Co, 
Worcester, Mass. 


Selection of suitable grinding fluids 
may depend not only on their ef- 
fects on grinding action but also on 
their behavior away from grinding 
contact, as well as on the manner of 
application. 


x 
ae FLUIDS are conveniently grouped in two 
categories: their own stability with respect to physi- 
cal or chemical changes and their effects upon 


everything with which they may come into contact. 


Stability: A soluble oil should not invert from 
an oil-in-water emulsion to a creamy water-in-oil 
emulsion which has poor cooling properties and will 
gum up a wheel. This can result from improper 
preparation of the emulsion or from the use of too 
high a concentration of soluble oil in water. The 
oil should always be added to the water and mixed 
thoroughly, otherwise inversion may take place. In 
many cases, it is helpful to first prepare a rich emul- 
sion, containing at least six or seven parts of water 
to one of oil, to which more water can be readily 
added to give the desired concentration. 

Cold water is generally satisfactory but in some 
instances hot water may be required if the emulsion 
is to be stable. Either inversion or the formation 
of a separate layer of oil on the surface may occur 
if the water is too hard. It is then necessary either 
to soften the water or to use a soluble oil designed 
specifically for hard water. 

As was pointed out previously, a high concentra- 
tion may markedly improve the grinding action of a 


August 196] 


water-base fluid but to take advantage of this the 
emulsion must remain stable in use at the desired 
concentration. Whatever the initial concentration 
may be, it will change with time, since some oil is 
carried off on the work, and water evaporates both 
in use and while the machine is idle. The concentra- 
tion should be checked periodically so that it can be 
maintained at the desired strength. 

Bacterial growth is another source of instability 
in soluble oils. It can cause formation of corrosive 
agents and sludge even before any strong odors are 
developed. Bacteria can originate in the water sup- 
ply itself, especially if it contains dissolved sulfur- 
bearing mineral compounds, as well as from external 
contaminants such as food particles or skin infec- 
tions. Since bacteria grow in water, chemical fluids 
are not necessarily immune. Grinding oils, on the 
other hand, do not normally provide a suitable 
medium for the propagation of bacteria. 

Germicides can be incorporated in the concen- 
trated soluble oil or can be added to the diluted 
emulsion, but their effectiveness in controlling bac- 
terial growth is limited by the nature of the product 
to which they are added and by the amount of 
germicide that can be added without giving rise to 
skin irritations. One way of controlling the bacterial 
problems is to clean the coolant system periodically 
with a germicidal cleaner that is also designed to 
remove any caked deposits where bacteria are likely 
to breed. With a central system, bacterial growth 
and the resultant odors during machine shut down 
can be minimized by continuously pumping and 
aerating the fluid. 

Chemical fluids of the nitrite-amine type can de- 
compose to give off ammonia when aluminum or 
certain varieties of cast iron are ground. In severe 
cases, the gas may be given off so rapidly that the 
fluid appears to be boiling. Improper storage con- 
ditions, involving excessive heat or cold, also cause 
deterioration of water-base products, particularly 
soluble oils. 

Foaming may occur with water-base fluids high 
in wetting agents, particularly when the operation 
entraps a great deal of air, as in disk grinding or in 
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abrasive cutting off. A fluid formulated for use 
with hard water may foam excessively when mixed 
with soft water because the latter is free from the 
hard-water ingredients that prevent foaming. De- 
foaming agents such as certain silicones can be 
added to the fluid to eliminate this type of instability. 

Although a fire hazard is always associated with 
the use of a grinding oil, most fires start because 
oily swarf has been permitted to accumulate in the 
system and not because the oil mist is ignited by the 
spark stream. The latter can take place if the oil 
happens to contain volatile constituents so that its 
flash is relatively low, but most commercially avail- 
able grinding oils have a high enough flash point 
to keep the mist from igniting except under unusual 
conditions. 


The combination of hot sparks and an accumula- 


tion of oil-soaked swarf can lead to a dangerous fire 
because both the oil and the fine metallic chips wiil 
serve as fuel once a fire gets started. Except that 
the swarf becomes ignited by a hot spark, the 
phenomenon is essentially similar to the spontane- 


ous combustion of oily rags, which starts at a 
lower temperature. Thus the prevention of fires 
when grinding with an oil is primarily a matter of 
good housekeeping. 


Influence on Wheel Condition: A grinding 
fluid may adversely affect the grinding action by 
weakening of the wheel bond. Vitrified bonds are 
not affected by immersion in grinding fluids but 
organic bonds may be seriously weakened. Resi- 
noid and shellac bonds are softened slightly by 
plain water, but not enough to make any practical 
difference if the water is at room temperature. Alka- 
line solutions, however, may soften and weaken 
these bonds appreciably, the magnitude of the effect 
increasing with the concentration and the tempera- 
ture. It is not possible to correlate softening with 
degree alkalinity because the nature of the alkaline 
compound can be an important factor. Also, some 
lubricity and detergency additives have their own 
undesirable effects. 

Other factors include the permeability of the 
wheel, the particular type of bond and its volume 
percentage in the wheel, the size and shape of the 
wheel, and the length of exposure to the fluid. Thus 
a thick, dense wheel will be affected little by an 
alkaline compound that would cause a serious weak- 
ening of a thin and comparatively porous wheel. 
Similarly, a cutoff wheel that would deteriorate 
when exposed over a period of time to this type of 
fluid will not be affected if used in a production 
operation. Because the extent of which the wheel 
may be affected by the fluid depends on so many 
factors, only trial or previous experience will tell 
whether a certain grinding fluid will be satisfactory 
in this respect. 

Silicate bonds are also softened by alkaline solu- 
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tions but rubber bonds are not. However, the latter 
may be softened to a pronounced extent by grinding 
oils and by soluble oils as well. 

Another aspect of the wheel condition that can be 
influenced by the grinding fluid is the cleanliness 
of the wheel face. Gumming results from the depo- 
sition of sludge or of a water-in-oil emulsion, either 
of which may contain abrasive fines and grinding 
chips. A heavy deposit of such material between 
the abrasive grains will reduce their cutting effec- 
tiveness and will increase the amount of heat gen- 
erated. Circulation of sludge can be prevented by 
suitable settling and filtering equipment and by fol- 
lowing a periodic cleaning schedule. The formation 
of a water-in-oil emulsion can be prevented by prop- 
er mixing and by avoiding too high concentration 
for the product involved. It is particularly impor- 
tant to keep the wheel face clean in operations in- 
volving a large contact area between the wheel and 
the work, and the high detergency types of chemical 
fluids are often used in such circumstances because 
they are the most effective in this respect. 


Prevention of Corrosion: Two important prop- 
erties of grinding fluids, which have already been 
discussed, are their cooling ability and transparency, 
either or both of which may be sacrificed if im- 
proved grinding action is required. Another im- 
portant function is to prevent corrosion both of the 
work and of the equipment. Any water-base fluid 
can cause rusting unless effective inhibitors are 
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Fig. 1. Work should be flooded when stock is re- 


moved at a high rate, as in centerless grinding. 
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present. A soluble oil emulsion leaves a protective 
film of oil on the surface provided the emulsion is 
not too dilute. This can result from depletion of the 
oil phase through its being carried off on the work, 
or from trying to economize by using a considerably 
lower concentration than recommended. 

In the latter case, the operation presumably does 
not call for the moderate degree of lubricity associ- 
ated with the recommended concentration of the 
soluble oil, and it is much better to reduce the cost 
of the fluid by using a dilute solution of a nitrite- 
amine rust inhibitor, which still provides chemical 
protection against rusting. Since this is a true water 
solution, it is a more effective coolant than an oil-in- 
water emulsion. These or other chemical rust-inhib- 
iting agents are added to some soluble oils to furnish 
even greater protection by the formation of both a 
chemical and a physical barrier to oxidation. The 
effectiveness of a rust inhibitor depends also on the 
nature of the material being ground, cast iron and 
malleable iron requiring greater protection than 
steel. 

Corrosion can manifest itself not only as ordinary 
rusting but also as pitting or as staining. In grind- 
ing with soluble oils, both pitting and staining are 
occasionally observed on surfaces in contact with 
each other for a considerable period even though 
surfaces over which the grinding fluid is permitted 
to flow freely are not affected in this manner. Trap- 
ping of a soluble-oil emulsion as a stagnant film 
between two surfaces can cause it to deteriorate and 
result in corrosion. Staining and pitting are not 
restricted to this type of condition but may result 
from the inherent incompatibilty between the fluid 
and the work material or from the gradual deteriora- 
tion of the fluid during continued usage. For exam- 
ple, grinding oils containing active sulfur are not 


used in connection with copper or copper-base alloys 
because they would turn black. If water is permitted 
to get into a grinding oil containing chlorine, traces 
of hydrochloric acid may form and cause corrosion. 


Chip Settling: Grinding fluids may vary con- 
siderably in their ability to keep chips and abrasive 
fines from recirculating. This is an important con- 
sideration when a particularly good finish is desired, 
since loose particles are likely to leave scattered, 
easily visible short scratches (often called fishtails 
or digs) in an .therwise smooth surface. Recirculat- 
ing chips may also load up the wheel face, which 
will be detrimental to a good finish. 

Recirculation can be prevented by allowing the 
particles either to settle out of the fluid or to float 
on top. For example, chemical fluids not containing 
wetting agents permit cast-iron chips to settle quick- 
ly while the graphite particles float on top so that 
they can be scraped off when they reach the coolant 
tank. If a wetting agent were present in this type of 
fluid, the chips would still settle to the bottom but 
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the graphite particles would be wetted and would 
stay in suspension. 

Although the ability to settle chips is desirable, the 
grinding fluid should not permit the chips to settle 
on the surface in excessive amounts. It should carry 
them into a settling tank. It may be necessary to 
filter the fluid to prevent stray particles from being 
recirculated as a result of their not having been 
trapped in the tank. 

The detergent properties of a grinding fluid are 
affected by the wetting agents incorporated in it. A 
strongly detergent fluid will not only help keep a 
wheel face clean but will keep swarf from caking 
up in those portions of the system that are hard to 
reach. If heavy deposits have been permitted to 
accumulate in previous service, a fluid with con- 
siderable detergency can loosen them and cause the 
particles to start recirculating to the deteriment of 
the grinding operation. The obvious answer to this 
condition is to clean the system prior to grinding 
with the detergent fluid. Occasionally, an in- 
gredient that contributes to the detergency of a 
chemical fluid may also soften the paint on the 
exterior of the machine. 


Residues: The residue left on equipment as a 
result of the evaporation of a film or layer of a 
water-base fluid can be in the form of a liquid, paste, 
wax, or a hard solid film. Its nature will depend 
on the ingredients in the fluid. A fluid film with 
lubricating properties is the most desirable form 
of residue provided it does not harden or become 
sticky upon aging. Unless the residue can be readily 
redissolved, it can build up to interfere with the 
proper operation of the machine and can also give 
rise to high maintenance costs. 

Particularly harmful is a hard crystalline deposit 
which cannot be dissoived in water but must be 
scraped away. This can occur when hard water 
evaporates, and also with nitrite solutions unless 
they are formulated to produce hygroscopic residues 
which can be easily wiped off or put back into 
solution. However, a hygroscopic material can itself 
cause trouble if mist arising from the grinding 
operation is permitted to get into an electric motor. 
The initially dry deposit may take up enough mois- 
ture during a humid day to create a short circuit. 


Operator Considerations: Any undesirable ef- 
fects that a fluid may have on the operator of the 
machine must also be taken into account. Grinding 
oils are often objected to on the basis of their in- 
herent lack of cleanliness. Operator preference for 
a particular water-base fluid may be based on the 
ease with which the hands can be washed clean. In 
carbide grinding, for example, a number of other- 
wise suitable water-base fluids have been considered 
unsatisfactory because they permitted the fine car- 
bide particles circulating in the fluid to adhere so 
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tightly to the skin that they were extremely difficult 
to remove at the end of the day. 

Although some grinding fluids have given rise to 
skin trouble or dermatitis, most dermatitis problems 
can be traced to infections resulting from insufficient 
attention to machine and operator cleanliness and 
from the improper use of solvents for washing oily 
parts. Bacterial contamination of water-base fluids, 
which gives rise to offensive odors, is not believed 
to be a significant factor because the bacteria that 
survive in such fluids are generally not infectious 
in nature. 

A more detailed discussion of the behavior of a 
grinding fluid away from grinding contact is avail- 
able elsewhere! 2,3 


Methods of Application 


Flooding: The success of a grinding operation 
may depend not only on the type of fluid selected 
but also on the manner in which it is applied. By 
far the commonest way is to use a nozzle of sufficient 
dimensions to flood the work surface at a low pres- 
sure, Fig. 1. A flow of several gallons a minute per 
inch of wheel thickness is generally recommended, 
If the shape of the work interferes with reasonably 
uniform coverage of the surface near grinding con- 
tact, an additional nozzle may be required. 

In some grinding applications, however, it is 
necessary not only to provide the proper direction of 
flow but also to use sufficient pressure to force the 
fluid into the vicinity of grinding contact where it 
can perform its intended function. This is particu- 
larly true in thread grinding, where the high wheel 
speed normally used crates a thin layer of air that 
adheres to the wheel and prevents the grinding 
oil from coming in contact with it when the oil is 
applied in large quantities but at ordinary pressures. 

When the oil is applied at a pressure of at least 
100 psi through small holes or slits in specially 
designed nozzles, it can break through the air film 
and reach the area of grinding contact. It is only 
there that it can improve the grinding action; other- 
wise, all that the oil can do it to cool the work after 
the heat has been generated. In one such case, high- 
pressure application of the oil from both above and 
below the work completely eliminated the softening 
of the thread surfaces that previously prevailed when 
the work was flooded with oil at a low pressure. It 
has also been found that the grinding ratio can be 
increased to a marked extent by applying the fluid at 
a high pressure instead of letting it flood the work*. 
This holds true for both oils and water-base fluids. 


Mist: Another method of applying a grinding 
fluid is in the form of a mist, Fig. 2. When the 
geometry of the operation is such that it is particu- 


References are listed at the end of the article. 
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larly difficult to get the tluid coming out of an 
ordinary nozzle into the region of grinding contact, 
a finely dispersed mist may be able to penetrate into 
the area in question. Generally, however, a mist is 
used as a substitute for wet grinding when the ma- 
chine is not equipped for this purpose, yet dry 
grinding does not provide sufficient cooling for the 
workpiece. Cooling is accomplished both by the 
evaporation of the mist, which eliminates the need 
for recirculating the fluid, and by the high-velocity 
air stream responsible for the formation of the mist. 

The effectiveness of a mist in cooling the work 
by evaporation is greater for a water solution of a 
chemical fluid than for a soluble-oil emulsion, since 
the oil in the latter interferes with the evaporation 
process. For example, the grinding action may be 
completely unsatisfactory when a high-vanadium die 
steel is ground with a diamond wheel and a soluble- 
oil mist. It may be reasonably good, however, when 
a chemical-fluid mist is substituted. Even better 
results may be obtained by flooding the work sur- 
face®. 

When ordinary steels are ground with aluminum 
oxide wheels, the wheel wear is smaller for mist 
grinding than for conventional wet grinding but 
greater than for dry grinding‘. In both instances, 
the grinding action is affected by the availability of 
the fluid in the vicinity of grinding contact. 

Still another method applies the fluid through a 
belt wick, as is often done in carbide grinding®. 
Neither this method nor external mist application is 
effective in washing the chips away from the wheel, 
which may become loaded as a result. 


Through the Wheel: An effective mist can also 
be created by applying the fluid through the wheel 
by means of specially designed flanges, instead of 
externally Fig. 3. In one method, only one or two 
drops a second are used, just enough to provide 
some cooling action at grinding contact. The fluid 
disappears by evaporation. No provision is needed 
for collecting and recirculating it. 

In another method, a large quantity of fluid is 
fed continuously through the wheel, as much as— 
would be pumped through an external nozzle in the 
same operation. A portion of the fluid can be ap- 
plied externally to overcome the heavy mist associ- 
ated with this method. It is necessary to keep the 
swarf from being recirculated with the fluid if the 
pores in the wheel are not to become clogged. In 
some plants, experience has indicated that both 
coarse and fine filtering are required to prevent such 
clogging. A chemical solution must be used be- 
cause a soluble-oil emulsion is broken up by the 
fine filter. Other plants, however, operating under 
different conditions, have not found it necessary to 
take any special steps except perhaps to provide 
more time for the chips to settle. Not enough de- 


tailed information is available to explain why care- 
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ful filtering is needed in some cases while settling 
of chips suffices in others. 

The advantage of flooding the work through the 
wheel instead of externally is that it may sub- 
stantially reduce the heat generated at grinding con- 
tact. As an example of what can be accomplished, 
cracking of the teeth of a large carburized spur gear 
during form grinding was eliminated by changing 
from external to internal flooding. 


Principles of Selection 


The suitability of a grinding fluid for a particular 
operation depends on numerous factors. Either 
the operation or the work material may dictate the 
choice of fluid. In thread grinding, an oil is called 
for regardless of the work material but the type of 
oil depends on the latter. With heat-treatable steels, 
an extremely wide variety of fluids can be used, ex- 
cluding thread grinding and the like. There is likely 
to be a relationship between the type of operation 
and the type of fluid that is most satisfactory. For 
most other materials, the selection of the fluid de- 
pends on the material and not on the operation, 
with the exception of thread grinding. 

In the majority of cases, selection of a fluid is 
primarily a matter of selecting technically competent 
sources of supply whose experience will be a satis- 
factory guide. But when the problem is more com- 
plex, an understanding of the functioning of grind- 
ing fluids will enable the user to judge better the 
relative worth of competitive products. 

Since even the best possible fluid will not perform 
satisfactorily if it is used improperly, someone with 
technical training should have a voice in the selec- 
tion of grinding fluids and in making sure that they 
are used properly rather than leaving this to in- 
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dividual foremen or operators. Some large users 
have found it necessary to have staff specialists, not 
only to get the most out of available products but 
also to help the suppliers develop improved products 
for specific purposes when better grinding per- 
formance is required. 

When the machines are supplied with fluid from 
a central system instead of individually, it is neces- 
sary to select a fluid that will not give rise to trouble 
in any of the operations in the system. Some may 
call for an entirely different fluid than that for most 
of the operations. It is then best to supply those 
machines individually. 

One advantage of a central system is that it obvi- 
ously requires technical supervision and thus pro- 
vides personnel capable of getting the most out of 
grinding fluids. Another advantage is that the tem- 
perature of the fluid can be readily controlled. This 
temperature has to be kept within a reasonably nar- 
row range if fine-tolerance parts are to be produced 
economically on a production basis. 


Oils: As has been pointed out previously, grind- 


ing oils are used when maintenance of a highly 


accurate wheel contour is essential. Thread grind- 


ing falls in this category, as well as form grinding 
of the serrated ends of jet-engine buckets. Oils are 
also used to minimize the generation of heat, pri- 
marily when the material is sensitive to it. Aircraft- 
engine gears are ground with oil for this reason but 
water-base fluids have been found to be satisfactory 
for most of the other gear-grinding applications. 

Other operations are occasionally performed with 
grinding oils for the same reason. Oils are also 
used when grinding with crush-trued wheels since 
this method of forming the wheel is best accom- 
plished with an oil. 





Two significant factors in the selection of a grind- 
ing oil for a particular operation are its activity 
under actual grinding conditions and its viscosity. 
The oil should not stain the work, and its viscosity 
should be high enough so that smoking and fog- 
ging do not occur. Since an active oil may make a 
grinding wheel act harder than when an inactive 
one is used, choosing the best oil for an operation 
may also involve changing the wheel specification. 
Opinions vary as to the kind of grinding oil that 
should be used in a given instance, partly because 
of a lack of fundamental grinding data and partly 
because there is a great deal of overlapping between 
various brands with respect to grinding perform- 
ance. The best approach at present may be to run 
some carefully controlled tests with brands recom- 
mended by suppliers. 


Water-Base Fluids: The same situation holds 
in connection with water-base fluids, which encom- 
pass a much wider variety of ingredients. An ap- 
proach that some suppliers have found helpful in 
recommending grinding fluids is to consider them 
from the standpoint of their lubricity and deter- 
gency. Fluids that are high in lubrication value 
are low in detergency, and vice versa. High lubri- 
city is usually associated with opaque, milky emul- 
sions, and high detergency with transparent emul- 
sions or solutions. The extreme conditions are rep- 
resented by heavy-duty soluble oils and by chemical 
fluids free from wetting agents, respectively. Most 


fluids fall between these extremes in that they are 


formulated to possess a combination of lubricity 
and detergency. 


High lubricity is considered desirable for rapid 
stock removal except when the grinding contact area 
is large, for minimizing wheel breakdown and loss 
of form in wet grinding, and for obtaining the best 
finish with a coarse wheel. The only successful 
water-base fluids for grinding austenitic stainless 
steel and aluminum are of the high-lubricity type. 
Since many such fluids are completely unsatisfac- 
tory in this connection, it follows that the specific 
nature of the ingredients in the fluid must be im- 
portant and not just the high-lubricity feature it- 
self. 

Highly detergent fluids are likely to work best 
when it is important to keep the wheel clean. This 
occurs when fine-grit wheels are used, when light 
feeds are taken in finishing operations, and when 
the area of grinding contact is large, provided that 
a soft material like aluminum is not being ground. 
Such fluids are used in grinding cemented carbides 
and various types of cast iron because the fluids 
are successful in keeping the chips from recirculat- 
ing. 

There are other hard materials, like fully hardened 
tool steels and carburized steels, which are generally 
ground most effectively with a fluid possessing at 
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least moderate lubricity, although a chemical solu- 
tion may work better in broad-contact grinding. 
High-lubricity fluids are required for the austenitic 
stainless steels and for aluminum. They are not 
particularly effective for titanium alloys or for high- 
temperature alloys, although these materials fall in 
the hardness range in which austenitic stainless steels 
are found. 

These examples show that the best type of water- 
base grinding fluid is not necessarily determined by 
the hardness of the work material. In many grind- 
ing operations, the complex requirements that have 
to be satisfied by the grinding fluid are best met 
by a fluid in the intermediate category, involving 
both lubricity and detergency. 


Advantages of High Concentration: Consid- 
erable laboratory experience has indicated that 
whenever a water-base grinding fluid produces a 
specific benefit at grinding contact, the benefit in- 
creases with rising concentration of the compound 
in water. This is supported by the practical ex- 
perience of a large roller-bearing manufacturer, 
who has found that a 7 to 10 percent concentration 
of a general-purpose soluble oil results in the most 
economical operation’. In order to obtain the best 
grinding performance, the wheel specifications had 
to be modified when the concentration was raised 
to this level. 

The rich mixture not only affords excellent rust 
protection but also provides ample lubrication for 
the guides and slides on the machines and still has 
adequate cooling ability. Another manufacturer has © 
found that rusting was eliminated and machine 
wear was reduced by changing to a 3 percent con- 
centration of a soluble oil that is normally used at 
about one-third this concentration. It has also been 
observed that an increase in the concentration of 
a heavy-duty soluble oil is likely to improve the 
surface finish. If the fluid is of the chemical type, 
no significant improvement is to be expected. 

The reason that low concentrations have been 
favored in the overwhelming majority of cases is 
that competition among suppliers has reinforced the 
user’s natural tendency to minimize his cost per 
gallon in the tank. All too often, the grinding fluid 
has been thought of not as an aid in reducing grind- 
ing costs through operational improvements but 
simply as a necessary expense for coolant that 
should be kept as low as possible. However, it can 
be readily shown that the cost of a grinding fluid 
per part produced is so small compared to the total 
cost of grinding the part that an appreciably 
more expensive fluid is likely to be economically 
justified if the total cost of the grinding operation 
is reduced by only a relatively small percentage. 

Expensive concentrates are frequently sold on the 
basis that they can be diluted more than cheaper 
products so that the cost per gallon of the final mix- 
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ture is less, or at least no greater. The ability to 
use safely a lower concentration of a high-priced 
brand sometimes leads the user to believe that he 
can save even more money by likewise reducing 
the concentration of the cheaper brand. Unfor- 
tunately, an excessively diluted compound will be 
incapable of preventing rust and an expensive ma- 
chine may suffer considerable damage as a result of 
trying to save a negligible amount of money. 


Practical Evaluation of Fluids: When grind- 
ing tests are performed to determine the relative 
value of various fluids, it is important to clean the 
machine thoroughly whenever one fluid is replaced 
by another. It should also be kept in mind that the 
same wheel may not be the best for all the fluids 
tested. A wheel that is too hard with one fluid may 
be just right for another. This does not mean that 
the second fluid is necessarily superior. It may 
simply be compensating for the hardness of the 
wheel. 

For a really significant comparison of several 
grinding fluids, it may be necessary to evaluate them 
on the basis of power and grinding ratio. More 
than one grade of wheel may be required in order 
to permit the fluids to be compared by interpolation 
at some constant value of power or of grinding ratio. 

Care should be taken to keep all other conditions 
unchanged while the fluids are being tested. When 
the ground parts will be subjected to high stresses 
in actual service, as in jet engines, other factors 
like surface finish and residual grinding stresses 
may also have to be considered in the evaluation of 
the fluids®*, 


The results of such a study, which primarily in- 
volves the behavior of the fluids in the area of 
grinding contact, must of course be supplemented 
by appropriate investigations of the service pro- 
perties that may be important. 
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Powder Metallurgy Aids Camera Design 


Less than 34 inch long, yet requiring exact align- 
ment of two parallel holes, two tiny jammers are 
important components of the Models 850 and 900 
Polaroid electric-eye cameras. They automatically 
lock the lens and shutter unit upright in precise pic- 
ture-taking position when the camera is opened. 

Because the jammers must have high strength and 
unusual corrosion resistance for trouble-free opera- 
tion of the camera, stainless steel was specified. 
These design criteria gave rise to two major prob- 
lems—machining stainless steel and making this 
small, yet complicated, part economically within 
allowable tolerances. The answer was found in 
powder metallurgy techniques developed by Dixon 
Sintaloy Inc. of Stamford, Conn. 

Many thousands of the jammers are currently 
being produced from AISI 316 stainless steel. After 
sintering close to specified print dimensions, a final 
coining brings each part well within the maximum 
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allowable tolerances. For example, thickness of the 
jammer pad has a tolerance of +0.001 inch. 

Powder metallurgy also makes it easy to keep the 
two bearing holes uniformly concentric within 0.002 
inch TIR, as well as perpendicular to mating flats. 
Choosing powder metallurgy parts offers Polaroid 
yet another advantage—the jammers need no oiling 
during the life of the camera. 

Sintering stainless steel is especially useful where 
intricate shapes are involved and when corrosion 
resistance is important. Although other metal pow- 
ders, easier to fabricate, may be used in some in- 
stances, their corrosion resistance generally depends 
on a secondary operation such as sealing or electro- 
plating. Using stainless steel powders eliminates 
this extra step and leads to a more economical and 
satisfactory component. Typical applications in- 
clude sports equipment exposed to weathering; 
bearings and cams; and gear trains in water meters. 
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FORGED AND MACHINED from a 1!0-inch-diameter 
ingot of nickel-molybdenum-vanadium steel, this 
generator rotor, shown being machined at United 
States Steel's Homestead District Works, is nearly 
39 feet long and has a maximum diameter of 591, 
inches. The ingot was vacuum cast to insure uni- 
form metallurgical characteristics. When installed 
in the completed generator, the rotor will spin at 
3600 rpm, hence the importance of uniformity. 


INSTALLATION of a 60-ft. planer type miller at 
DeVlieg Machine Co. has reduced handscrap- 
ing on machine beds by about 50 percent, cut 
machining time 60 percent. The bed shown is 
of cast iron and is 24 feet long. Weight is 
38,000 Ib. Inserted-blade carbide cutters are 
used to take off from %% to 1% inch of stock 
during roughing, 0.010 imch of stock in fin- 
ishing. Cutting speeds range from 25 to 40 
ipm. Because of the accuracy of the milling 
operation, which replaces a planing operation, 
handscraping is reduced by 70 hours. The 
Jigmil bed is flat within tenths after finishing 
and a basic accuracy of 0.0001 inch per foot 
for straightness and alignment of all surfaces 
is maintained in the finished bed. 
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BOTH MACHINING RATE and tool life have been dou- 
bled at an electrical apparatus manufacturing plant 
by changes and modifications of tooling for turn- 
ing, facing and boring of cast steel armature drums. 
The operations are turning and facing a 4%@ inch 
diameter hub and boring the 131% inch inside di- 
ameter of the drum to a depth of 6 inches. The 
drums, of low-carbon cast steel, 150 Bhn, are ma- 
chined on a 3A Warner & Swasey turret lathe at 
0.009 inch feed and 14-inch average depth of cut. 
When machining was done with modified standard 
brazed tip tools, there was considerable chatter 
from tool overhang and chip centrol was unsatis- 
factory with a ground-in chipbreaker. Chatter was 
minimized by shortening a standard Kendex boring 
bar to increase its rigidity and putting it in an 
overhead position. A change to Kennametal throw- 
away insert tooling with carbide chipbreaker plates 
provided effective chip control. The machining 
rate was upped from 300 fpm to 592 fpm. Feed and 
depth of cut were not changed. Ten to twelve pieces 
are bored per cutting edge, as compared to the 
former four or five pieces per grind. 
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USE OF A SPECIAL Wesson eight-blade preci- 
sion boring head instead of a two-tool boring 
bar has reduced machining time — formerly 
3.5 min. — to 20 sec on this cast-iron cylinder 
liner. Sleeve walls are 0.050 inch thick after 
the last boring operation, including a stock 
allowance of 0.004 to 0.006 inch for surface 
refinement. The operation is performed on the 
same dual-spindle machine previously used, 
which was modified by installing precision 
arbors with tapered mounting pilots for the 


boring heads. Air-actuated collet pots sup- 


port the entire wall of the sleeve with mini- 
mum pressure during machining. Tool life 
averages 105,000 sleeves, with 3000 pieces per 
grind. Hourly production per spindle is 136 
sleeves, twelve times the former production 
rate. The operation is at Aluminum Industries. 
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Fig. 1. New test machine makes gear tooth stresses 
visible. Polarized light, passing through plastic gears 
produces magnified image of stresses on a screen. 


By James Irvine 


Holley Carburetor Co. 
Warren, Mich. 


Joseph Silvagi 


Camdale Precision Inc. 


Roseville, Mich. 
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As UNDERSTANDING of gear tooth stresses is funda- 
mental to sound gear design. In a metal gear, these 


stresses are invisible, and stresses have traditionally 
been studied by running the gears under increasing- 
ly heavy loads until they break. 

Some understanding of stresses has been gained 
by studying gears made of photoelastic materials. 
These materials, usually plastics, are transparent 
and their optical properties change when they are 
stressed. When polarized light is passed through 
a gear of photoelastic material when it is under 
load, patterns of dark lines or fringes appear. The 
greater the density of a line, the higher the stress 
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in the vicinity of that line. 

Most of the more recent and accurate equations 
on which gear tooth stress calculations are based 
were developed empirically from studies made on 
gears of photoelastic materials. These empirical 
equations have been partially verified by tests on 
actual steel gears. 

Until recently, all photoelastic studies were made 
on gears that were loaded statically. Static loading, 
however, leaves much to be desired, since gears are 


dynamically loaded in service. With static loading, 
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Fig. 2. (above) Schematic diagram of gear-test ma- 
chine. Test gears are of plastic, machined to close 
tolerances. 


Fig. 3. (left) Tooth-load and bending stress have a 
straight-line relationship. There is deviation 
from the results predicted by the Lewis Equation. 


some 


it is impossible to study dynamic effects—in particu- 
lar the dynamic addition to the transmitted load, 
the effect of transference of the load from tooth to 
tooth and the velocity effect on surface stresses. 
teeth the 


static testing techniques, the load-sharing effects of 


Since only single are loaded in usual 
pairs of teeth in contact cannot be observed. Further, 
since the load is applied by a rod, not by an actual 
gear, the study of the effect of surface curvature on 
surface stresses is prevented, as is the study of the 
true spread of those stresses as they combine with 
bending or compressive stresses. 

The static loading studies on which present-day 
stress equations are based were unrealistic in 
several other ways. The gears used were not actual 
machine-generated gears, but were subject to the 
inaccuracies of hand layout and incremental milling 
or filing. Usually, the ratio of tooth size to material 
thickness was not typical of metal gears. 

These limitations have been overcome in a new 


gear testing machine developed by the authors at 
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Wayne State University. The machine, Figs. 1 and 
2, is basically a combination of one of the four- 
square methods of gear testing, photoelastic test 
gears and a polariscope—an instrument that plane- 
polarizes ordinary light in any desired azimuth. 

In the machine, a fractional horsepower electric 
motor with 15 lb-in capacity is used to apply a 
torque to a pair of test gears, varying from zero load 
to tooth-breaking load. The light, which may be 
white, producing colored fringes, or monochromatic, 
which gives better discrimination, is directed 
through a Polaroid sheet at one end of the machine, 
then passes through the open areas in the spoked 
driving gears, through the point where the test 
gears engage, through another Polaroid sheet and 
finally through a condensing lens. The image is 
magnified or projected on a screen by an additional 
lens. The condenser lens combines the light and 
no effect of the gear spokes is observed on the image 
of the test gear teeth, even though they interrupt 
the light beam as the gears rotate. 

The gears used in initial tests were of Columbia 
resin. This material was sandwiched between steel 
plates so that accurate 15-tooth, 6 diametral pitch 
gears could be generated on a hobbing machine. 
Spacing and involute profile errors were held within 
0.001 inch. Slow, light cuts produced gear teeth 
without edge chips and left no residual machining 
stresses. The hob generated root fillets of approxi- 
mately 0.08-inch radius. The test gears were loaded 
until tooth failure occurred. 

During operation, the moving images were mag- 
nified from a tooth height of %% inch to about six 
inches by projection onto a screen. Formation of 
fringes was observed on the tension or loaded side 
of the tooth profile at the root fillet, which was the 
point of greatest stress. With a 1-lb load on the 
arm, which amounted to 3.6 lb on the tooth, a single 
fringe was produced. Additional loading produced 
more fringes, indicative of both tensile and com- 
pressive stresses. The types of stress encountered 
are shown in Fig. 4. There is a sudden surge of 
stress at the impact of tooth engagement and 
another surge, somewhat smaller, when the tooth 
becomes disengaged. 

Loading of the teeth was accomplished rapidly, 
to avoid the effect of fatigue failure. A break oc- 
curred in the root fillet at a maximum tooth load 
of 108 lb. Twenty-two fringes existed at the moment 
of failure. 

Due to the absence of buckling, which occurs 
when thin materials are used for gear models, and 
due also to the accuracy of the hobbed teeth, the 
tooth load values obtained had little deviation from 
a straight line, Fig. 3. These tooth load values were 
used in the Lewis tooth strength equation to obtain 
stresses and these were plotted on the same graph 
for comparison. Photoelastic methods indicate that 
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Fig. 4. Image of gear tooth stresses as made visible 
by the gear test machine. Top gear is the driver. 
Dark lines indicate regions of maximum stress. This 
photograph was taken just after the engagement of 
the second tooth—a time of high stress. 


108-lb tooth loading causes failure at 11,000-psi 
stress. The Lewis Equation predicts that failure will 
occur at a stress of 9078 psi with the same load. 

\ calibration specimen was given a tensile test to 
determine the stress value per fringe. The number 
of fringes observed in the loaded gear teeth mul- 
tiplied by the stress value per fringe gives the stress 
in the teeth. Tests were made with the teeth at 
rest and in motion. As might be expected, the teeth 
broke at smaller loads for the rotating gears. 

\ further test was performed to determine beam 
strength of the specimen gear teeth. Applying a 
load near the top of a tooth in the region of highest 
point of single tooth contact, a force of 98 lb was 
required to cause tooth breakage. This was an in- 
dependent test in which a spring scale was used to 
apply the direct load to the tooth. 

Solving for bending stress: 

» ( 
W stat [a389) HF ho 
where s bending stress, psi; ” = tangential 
tooth load, lb; P = diametral pitch; f = face width 
of gear, inch; and } a tooth geometry factor. 
The answer, 8170 psi, agrees well with the results 
obtained with the test machine. 

Beyond the tests described, little work has as 
yet been done with the new machine. Further use 
of the machine, which will be provided with size 


adjustment, should make it possible to develop new 


and all-inclusive gear tooth stress equations. 


The authors gratefully acknowledge the encouragement fur- 
nished by Professors Vogel and Lebow, Wayne State Uni- 
versity. 
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Scheduling with magnets. Status of twenty jobs is 
readily visible in position of magnets. 


Because many unknown factors disrupt 
the progress of tool fabrication, conven- 
tional scheduling techniques in tool- 
rooms are generally ineffective. In this 
article the author explains a new method 
of scheduling tooling programs. 


’ 
| LING of fabrication time for tooling is 
often complicated by delays in steel deliveries, ma- 


chine breakdowns and tool warpage in heat treat. 
In addition, the lack of fixed precedents when esti- 
mates are made generally results in deviations from 
estimated time requirements. Because of these vari- 
ables and unknowns, conventional scheduling meth- 
ods are ineffective in controlling the flow of work in 
toolmaking departments. To overcome these dif- 
ficulties one company, Holloware Division of Onei- 
da, Ltd., has devised a flexible scheduling board that 
can be revised whenever the necessity arises. 

The company’s first step in creating a new sched- 
uling procedure was to itemize the requirements 
which could be realized only in an ideal scheduling 
layout. These are: 


1. Flexibility. This is necessary to compensate for 
variables and unknowns 
2. Comprehensiveness. The entire tooling program 


By Charles H. Goodwin 


Holloware Div. 
Oneida Ltd. 
Oneida, N. Y. 


should be viewed as a unit without reference to 
subschedules 

3. Job status. Expended time, future workloads and 
completion dates should be visible at all times. 


Various peg-board setups were experimented with 
but none of them was able to provide the desired 
flexibility and comprehensiveness. It was then de- 
cided to layout the schedule on a piece of sheet 
steel and use magnets to denote periods of time. 

The steel sheet selected for this job was painted 
white and gridded with horizontal and vertical lines 
an inch apart. In use, each of the vertical columns 
is assigned to one tool. The horizontal lines running 
through these columns each indicate a 40-hour week. 
No provision is made for overtime, since this factor 
is regarded as a cushion. 

Magnets used on the scheduling board have 
lengths of 44, 3g, 14 and 34 inch which represent 
time elements of 10, 15, 20 and 30 hours respective- 
ly. Color coding of the magnets is necessary to per- 
mit identification of the various activities in which 
time is expended on any given job. For example, 
tool design is denoted by pink, general machining 
by yellow and tool tryout by gray. If on a certain 
job, tool design time is estimated at 20 hours, a 
pink magnet, one-half inch long will be used to 
denote this activity. Other activities readily identi- 
fied by color are pattern making, material delivery, 
kellering, heat treat, die sinking, die fitting and 
mold fitting. 

Identification of the jobs in progress is made on a 
strip of paper across the top of the board. A similar 
strip bearing dates of current work weeks is mounted 
vertically at the left side of the board. Scheduling 
is accomplished by placing magnets of appropriate 
length and color in the proper column according 
to desired dates. Different activities accomplished 
simultaneously can be scheduled by placing magnets 
side-by-side in the same square. As work proceeds, 
magnets are removed accordingly. 

Many benefits result from scheduling by this 
method. Perhaps its most important benefit—in 
addition to desired flexibility—is the ability it 
provides to foresee and eliminate possible overloads 
in any area of shop activity. 
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TURNING 


Aluminum Alloys 


W ROUGHT ALUMINUM ALLOYS can be classified 
into two broad groups: those that can be heat 
treated and those that cannot. The alloys that can- 
not be heat-treated consist of single-phase structures 
that are readily machined. However, the finishes 
produced on these alloys are generally poor because 
of the tool build-up that occurs during machining. 

Wrought alloys that can be heat treated have 
improved mechanical properties because of the 
presence of a secondary phase in the aluminum 
matrix. These alloys can be easily machined to close 
tolerances and the finishes they produce are ex- 
cellent. Because of their higher strength, the maxi- 
mum cutting speeds permissible on these materials 
are slightly less than for other aluminum alloys. 

The casting alloys containing copper or magnesi- 
um have excellent machinability and can be turned 
with heavy feeds. Both types can be used when good 
finishes are required. 

The aluminum-silicon alloys have better casting 
characteristics than the copper-magnesium groups 
but they have poorer machinability and must be 
turned at lower speeds. If relatively high quantities 
of silicon are present in either type, tool wear is 
poor because of dendritic segregation in the casting. 
Other factors adversely affecting machinability and 
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tool life are uncontrolled porosity, excessively large 
grain size and incorrect amounts of alloy. 

Aluminum alloys are easily machined with car- 
bide cutting tools. In normal turning, light feeds 
and high speeds are used, and on finishing cuts the 
lathe is generally run at full speed. Because these 
alloys have a low modulus of elasticity, workpiece 
support is mandatory during turning. This is espe- 
cially true on light sections where tool pressure 
tends to cause workpiece deflection. 

When aluminum-copper and aluminum-magnesi- 
um alloys are machined, chip breakers should be 
used. Because tool build-up is an ever-present source 
of trouble in machining these alloys, the breaker 
width should be comparatively wide. Widths be- 
tween (0.093 and 0.140 inch provide the best results. 

Cutting fluids are necessary in turning aluminum 
alloys if close tolerances and high-quality finishes 
are required. In most cases soluble oil coolant ap- 
plied directly to the work provides satisfactory 
results. On light finishing cuts kerosene-base oils 
are most effective in minimizing tool build-up and 
thereby improving surface finish. 


From “Speeds and Feeds for Better Turning Results”, 
published by The Monarch Machine Tool Co., Sidney, Ohio. 
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Table 1—Speeds and Feeds for Turning Aluminum 


Type of Roughing Roughing Finishing Finishing 
Alloy Speed (fpr Feed (ipr Speed (fpr Feed 


+ 
Wrought: 

2011 2000-2600 ‘ . 2000-3000 

3003, 3004, 5052, 5056 1600-2200 ' . 1800-2600 

4032 800-1200 . . 1000-1400 

2014, 2017, 2024, 6051 1200-1800 . . 1600-2400 

6061, 6063, 7075 1200-1800 . 1600-2400 


Cast: 

108, 112, 113, 122, 195, 212 1300-2000 
218, 220 2000-2600 
132, 333, 355, 356, 319 800-1500 


Table 2—Machinability Ratings of 
Wrought Aluminum Alloys 


Alloy Type Si Cu Mn Mg Other Hardness Machinability’ 


Work Hardenable 
3003-H18 
3004-H38 
5052-H38 
5056-H38 


Free Machining 
2011-T3 


Heat-Treatable 
2014-T6 

2017-T4 

2024-T4 

6051-T6 

6061-T6 

6063-T6 

7075-T6 

4032-T6 1 
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Machinability index for each alloy is based upon 8-1112—100 percent. 


Table 3—Machinability Ratings of 
Cast Aluminum Alloys 


Alloy Type i Cu Ni Mg Zn Hardness Machinability 
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Services Increase—Dues Revised. 


New Look in Membership Lineup 


Keeping Abreast of Industry—Society Offers 11 Seminars. . 


Members in the News 


chapters 


Ann Arbor 

Canoga Park .. 
Canton 83 
Catskill Region 81 
DO sncwacs 80 


83 
81 


Des Moines . 83 
Detroit 

Flint Junior College 
Fond du Lac . 
Kalamazoo . 
Lansing 

Madison 

Melbourne 
Minneapolis 
Monadnock 
Monmouth 

New Haven ... 
Racine 

Santa Ana 

St. Louis 

Sydney 

Temple University 
University of Kansas 
Wichita 
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Services 


Dues 


|, TWO YEARS AGO the Long Range Planning 
Committee made a detailed review of the dues 
structure, giving particular emphasis to the services 
provided for members. The study convinced the 
committee that “the individual member should be 
expected to support a larger percentage of the or- 
ganizational operation of the Society.” Consequent- 
ly, in the fall of 1960 at the Semiannual Meeting in 
Los Angeles the long range planners reported to 
the ASTME Board of Directors: 


“A dues increase appears to be in order for our mem- 
bership. Such an increase would have a beneficial 
effect upon the total membership of the Society.” 


Acting on the LRP recommendation, the board 
appointed a subcommittee to further investigate the 
matter and report their findings at the 1961 Annual 
Meeting. Headed by Wayne Ewing, 1959-60 na- 
tional president, the group consisted of directors 
Charles M. Smillie, Dean F. Saurenman and H. Dale 
Long, ex officio. 

After five months of study, the subcommittee 
brought before the board their recommendations 
for putting the income from members’ dues more 
into line with the Society's member activity ex- 
penditures. Their report wholeheartedly concurred 
with the LRP Committee’s conclusion that a dues 
increase is “very much in order” if ASTME is to 
continue its dynamic growth in service to the indi- 
vidual member. 

The subcommittee reported that a study of dues 
in similar societies showed the present ASTME 
Senior Member dues of $10 per year to be com- 
paratively low. The average regular member dues 
in other engineering societies, they said, are over 
$16 a year. 


Basic Thinking Behind Increase 


But Society leaders agreed that the dues of like 
organizations were a minor consideration in their 
deliberation. Basically, the thinking behind the 
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dues increase revolved around two points: increased 
service to the member and sound financial policy. 

\ glance at the past, said the directors, shows a 
raise in dues to be just plain good economic sense 

and long overdue. Back in 1945, when Senior 
and Associate Member dues first became $10, the 
young Society was spending $10.54 a year on each 
of its 18,000 members. Since that time added mem- 
ber services have each year increased the Society’s 
expenses as well as the member’s return on his dues 
investment. Today, the Society spends over $50 a 
year on each of its 41,000 members. 

Besides the rising cost of steadily increasing 
member services, the Society—like everyone else— 
is affected by the rising cost of living, pointed out 
the board. During the last 16 years, while the So- 
ciety’s expenses rose about $40 per member, the 
value of the dollar dropped 50 percent. Thus, the 
$10 dues, with only half as much buying power, 
now bring the member a return nearly five times 
greater than in 1945. 


Increase Weighed in Terms of Service 


Figures and dollar signs, however, never tell the 
whole story. Cognizant of this, the Society’s leaders 
im the final analysis weighed the dues increase in 
terms of the only reason ASTME exists—service to 
the membership. 

The average member, they said, joins the Society 
for self-improvement in the realm of technical 
know-how. The Society in turn, fulfills its purpose 
and meets the member’s demands by supplying him 
with seemingly endless opportunities to achieve his 
goal. At the chapter level are monthly technical 
meetings, educational tours of local industry and 
valuable contact with other tool and manufacturing 
engineers. At the national level are technical semi- 
nars conducted by top men in the field; educational 
activities such as On-Campus Conferences and re- 
fresher courses; authoritative reference books in 
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the field of tool and manufacturing engineering, 


made available to the member at discount price; 
complete reports of ASTME-sponsored research per- 
formed by trained scientists in leading universities; 
annual engineering conferences and tool expositions 
which spotlight the newest manufacturing develop- 
ments and equipment; and the Society’s monthly 
magazine, THE Toot AND MANUFACTURING ENGI- 
NEER, which keeps the member up to the minute 
on manufacturing know-how and each year gives 
him a comprehensive listing of national and local 
sources of engineering information. 

Added to these direct member services are the 
varied Society activities that benefit the member 
indirectly by serving the tool and manufacturing 
engineering field, industry, education, government 
and the general public. ASTME programs in re- 
search, standards, professional development and 
education are all in this category. 

The fact that the majority of the present member 
services have been initiated in the last 16 years, 
explained the Society’s leaders, evidences not only 
the dynamic development of the Society, but the 
necessity of the dues increase. Each year since 
1945 the $10 dues have been stretched to help sup- 
port new and needed services such as the research 
and professional development programs, the na- 
tional Creative Manufacturing Seminars, the Manu- 
facturing Engineering Information Services issue 
of THe Toot AND MANUFACTURING ENGINEER and 
the publication of Bibliography of Metal Cutting 
as well as two editions of The Tool Engineers Hand- 
book. 


Delegates Support Increase 


Discussing the dues increase at the Annual Meet- 
ing in Detroit last year, the House of Delegates, who 
officially voice the views of the ASTME chapters, 
voted to endorse any board action involving such an 
increase. Inasmuch as the Board of Directors is 
responsible for the dues, the delegates indicated 
their support in the form of the following motion: 

“We, as a representative body of our membership, do 
signify to our national directors our willingness to 
accept an increase in dues if and when it is deemed 


absolutely necessary for the good operation of the 


Society os 


This year at the Annual Meeting in New York, 
the Board of Directors agreed that an increase in 
dues is necessary because of the Society’s rapidly 
expanding member services and the resultant rise 
in operational costs. Thus, in light of the delegates’ 
motion, the directors approved a $5 increase in the 
annual dues of Senior and Associate members. The 
same increase will apply to the new Regular Mem- 
ber category, which is discussed in an article on 
Page 77. 


Otherwise, the dues structure of the Society will 
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remain unchanged. The board voted to keep Af- 
filiate Member dues at $50 a year and Student Mem- 
ber dues at $3 a year, with no initiation or reinstate- 
ment fee required for either group. For Senior, 
Regular and Associate members, the initiation fee 
remains at $5 and the reinstatement fee at $2.50. 

The percentage of annual member dues returned 
to the chapter by National will also stand pat, voted 
the directors. As in the past, the home chapter will 
receive 25 percent of Senior and Associate Member 
dues, 85 percent of Affiliate Member dues and 33 
percent of Student Member dues. The chapter dues 
allocation for the new Regular Member grade will 
be 25 percent. 

Because the Constitution stipulates that changes 
in the Bylaws may be made by the affirmative vote 
of 11 or more directors, the board action in New 
York officially amends the Bylaws and raises the 
dues of Senior, Regular and Associate members 
from $10 to $15 a year. 

This dues increase—the first in 16 years—wil! go 
into effect at the same time as the membership grade 
changes recommended by the Long Range Planning 
Committee. By vote of the board, both programs 
will be initiated at the beginning of the fiscal year, 
Oct. 1, 1961. 


Increase Necessary For Future Service 


The years that lie ahead will make even more 
demands on ASTME than those just past. As the 
tool and manufacturing engineer becomes an in- 
creasingly important figure in this age of space and 
automation, his needs are rapidly growing and 
changing. His Society then must grow and change 
too, accelerating and expanding its services to meet 
his needs. 

By 1975, estimated the Society’s LRP Committee, 
ASTME will have 70,000 members throughout the 
nation and the world. To prepare to serve these 
members to the fullest extent, the committee out- 
lined a program of services and activities that 
should be undertaken in the near future. A new 
ASTME Headquarters facility, a stepped-up pro- 
gram for publishing textbooks and reference books 
in the field of tool and manufacturing engineering, 
a research and educational grants program, corre- 
spondence courses in the field of manufacturing 
technology and a central library service of tool 
and manufacturing engineering literature are but 
a few of the long range planners’ recommendations. 

The dues increase, concluded the directors, will 
play an important part in providing the competent 
Society service necessary now and in the future. 
In the over-all picture, they added, it will play an 
equally important part in guiding ASTME toward 
its objective—“the establishment of the Society as 
the leading engineering and technical service or- 
ganization in the field of manufacturing.” 
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in Membership Lineup 


" 
‘| HE NEW FISCAL YEAR, starting Oct. 1, will bring 
several constitutional changes to substantially raise 
the professional level of the Society by upgrading 
membership qualifications. 

Recommended by the Long Range Planning Com- 
mittee, endorsed by the Board of Directors at the 
1960 Semiannual Meeting and approved by the 
membership in a Society-wide referendum, the 
changes will establish a new membership lineup that 
has obviously gained the support of most everyone 
concerned. 

Basically, the new lineup will raise the qualifica- 
tions for Senior Membership, add a Regular Mem- 
ber category, eliminate the current Junior Member 
classification and continue the requirements for 
all other levels of membership—Associate, Affliate, 
Life, Student and Honorary—as they presently 
stand. In effect, Regular Member replaces Junior 
Member and raises the qualifications for that grade. 

The ultimate goal of upgrading the over-all mem- 
bership must be a transitional development, stressed 
the LRP Committee. In other words, the constitu- 
tional changes which upgrade future membership 
qualifications, will in no way downgrade the rights 
and standing of any present member of the Society. 
The new membership requirements will apply only 
to those who join the Society after Oct. 1, 1961. 

Recognizing that the present Senior grade com- 
prises over 75 percent of the membership and 
realizing that many of these Senior members have 
contributed greatly to the Society during its forma- 
tive years, the long range planners carefully and 
pointedly included a “grandfather” clause in the 
new requirements for Senior Membership: 


“Any Society member classified as a Senior on the 
date of passage of this amendment to the Constitution 
shall continue to hold the grade of Senior Member 
in the Society as long as he shall remain in good 
standing.” 


Thus, any member who is classified as a Senior 
on Oct. 1 will remain in that grade as long as he 
keeps up his membership in the Society. Any mem- 
ber who drops his membership and is later rein- 
stated will be classified in the grade for which he 
qualifies at the time of reinstatement. 

Another provision in the forthcoming member- 
ship changes advances the status of present Junior 
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Members. All members in that category will auto- 
matically move up to the grade of Regular Member 
and the Junior classification will be abolished. 


New Requirements Spelled Out 


According to the new upgraded qualifications for 
Senior Membership, applicants who have reached 
the age of 30 may qualify for Senior standing in 
the Society if they have a degree in science or engi- 
neering from a recognized school and/or profes- 
sional registration, plus five years experience in one 
or more of the following categories: 


1. A tool or manufacturing engineer of recognized 
ability to plan the order of operations, layout or 
supervise the design and manufacture of tools and 
equipment. 

An executive having knowledge of tool and manu- 
facturing engineering and having responsibility for 
manufacturing any industrial equipment. 

A tool, die or machine designer with experience in 
the design of tools, dies, gages, machines and ac- 
cessories for any material. 


If the applicant has neither the required degree nor 
professional registration, but is 30 or more years 
of age, he may still qualify for Senior Membership 
upon completion of ten years experience in one or 
more of the categories listed above. Academic train- 
ing in a recognized technical or engineering school 
will count as experience on a year-for-year basis. 
Future applicants for Regular Membership in 
the Society must be at least 20 years of age and 
possess any one of the following qualifications: 


A tool and manufacturing engineer who is a person 
of recognized ability to plan the order of operations, 
layout or supervise the design and manufacture of 
tools and equipment. 

An executive having knowledge of tool or manu- 
facturing engineering and having responsibility 
for manufacturing any industrial equipment. 

A tool, die or machine designer having five years 
experience, which includes tools, dies, gages, ma- 
chines and accessories for any material. 


Again, academic training in a recognized technical 
or engineering school will be accepted as experience 
on a year-for-year basis. 

Both Senior and Regular members will carry 
voting rights in the new membership lineup. 





Keeping Abreast 
of Industry... 


Society 
Offers 


Seminars 


| ABREAST of the rapid advances in manu- 
facturing is a real problem for many tool and 
manufacturing engineers. With this in mind, 
ASTME is planning 11 National Creative Manu- 
facturing Seminars for 1961-62. These seminars, 
covering everything from short-run tooling to high 
energy rate forming, will stress the case study 
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approach to show specific applications of new de- 
velopments in manufacturing. 

Conducted by leading experts in the field of 
manufacturing, the seminars are designed to solve 
the engineer’s manufacturing problems, increase his 
manufacturing know-how, bring him up to date on 
technological progress and improve his company’s 
production efficiency. 

This season’s seminar schedule, starting in De- 
troit and closing in Cleveland, covers miles of 
territory both geographically and technically: 


High Energy Rate Forming 

Sept. 27-28, Statler Hilton Hotel, Detroit 
Manufacturing with Space-Age Materials 

Oct. 10-11, Sheraton Hotel, Philadelphia 
Prototype and Short-Run Tooling Methods 

Nov. 8-9, Belmont Plaza Hotel, New York 
Electric Machining and Forming 

(Electro Metal Removal) 

Dec. 6-7, Statler Hilton Hotel, Hartford, Conn. 
Prototype and Short-Run Tooling Methods 

Jan. 23-24, Barringer Hotel, Charlotte, N. C. 
Die Design and Press Tooling 

Feb. 7-8, Statler Hilton Hotel, Hartford, Conn. 
Automatic Production—Numerical Control 

Feb. 27-28, Statler Hilton Hotel, Cleveland 
Prototype and Short-Run Tooling Methods 

Mar. 7-8, Statler Hilton Hotel, Dallas, Tex. 
Carbide and Ceramic Tooling 

Mar. 28-29, Conrad Hilton Hotel, Chicago 
High Energy Rate Forming 

April 11-12, Brown Palace Hotel, Denver, Colo. 
Process Planning and Manufacturing Reliability 

May 7-8, Sheraton Cleveland Hotel, Cleveland 


The three sessions on “Prototype and Short-Run 
Tooling Methods” are not repeats but completely 
different programs, oriented to the types of industry 
in the area where the seminar is held. 

The opening session—“High Energy Rate Form- 
ing” in Detroit—covers a recent development that 
is fast becoming a well-established tool of industry. 
In general, the program will concentrate on the 
metallurgical characteristics of high energy rate 
formed materials and the development of HERF 
(high energy rate forming) process parameters. 
The seminar will also explore the automation of 
HERF systems. 

During the two-day session in Detroit, Aero- 
Space Div. of Boeing Airplane Co. will present a 
study of one of the newest applications in the HERF 
field—the use of gas mixtures for explosive form- 
ing. Other companies presenting case studies at the 
seminar include Rocketdyne Div., North Amer- 
ican Aviation; Ryan Aerospace Div., Ryan Aero- 
nautical Co.; and Westinghouse Electric Corp. 

ASTME seminars are sponsored by the newly 
created National Engineering Conference Commit- 
tee in cooperation with the Society chapter in the 
city where the program is held. 
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Ortanp W. Boston of Ann Arbor chapter was 
presented with the ASME certificate of apprecia- 
tion at that society’s Design Engineering Confer- 
ence held recently in Detroit. Boston, professor 
emeritus of mechanical and production engineering 
at the University of Michigan, received the award 
for his work on an ASA committee devoted to 
developing standards in the field of small tools and 
machine tool elements. 


Joun E. ALpesorcu, Mid-Hudson chapter mem- 
ber, has been elected executive vice president of 
Standard Gage Co., Inc. following 13 years of ex- 
perience in every phase of the company’s manu- 
facturing, engineering and research departments. 
Most recently, he was vice president in charge of 
sales. 


Sprague and Henwood, Inc., has announced the 
promotion of two Keystone chapter members. 
Leroy W. JANSON, past chairman of Keystone, was 
appointed vice president in charge of manufactur- 
ing and engineering; STANFORD JONEs will assume 
the duties of chief engineer. 


DaniEL J. WituiaMs, Jr., has been promoted to 
manager of Producto Machine Co.’s Cleveland plant. 
A Cleveland chapter member, Williams was vice 
president of the Connecticut Tool and Engineering 
Co. before joining Producto. 


Formerly factory manager for the Houston-Fear- 
less Corp’s Los Angeles plant, JosepH G. RosA.es, 
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Pen in hand, Sherwood J. Basch, who has 
been with Morton Mfg. Co. since 1940, is 
ready to sign his name under a new title. 
Basch, who is a member of Muskegon 
chapter, was recently appointed vice presi- 
dent of engineering at Morton. 


San Fernando chapter, has been named vice presi- 
dent for production at American Orbitronics Corp. 
Rosales’ wide experience in the metals field began 
in 1920 with the Mohegan Co. and he has since 
been with Northrop Aircraft, Inc., Sperry Gyro- 
scope, American Can Co., and AiResearch Mfg. Co. 


Dave CoLe and FLoyp Wrasse, past chairmen 
of Mansfield chapter, are part of a team organizing 
the Mansfield Technical Institute. The two-year 
school will prepare students to become engineering 
aides or technicians in industry. 


Wa ter B. Wicton, member of Cincinnati chap- 
ter, who last year served on the National Technical 
Publications Committee, has been named chairman 
of the electrical technology department at the Ohio 
College of Applied Science, Cincinnati. His most 
recent positions have been chief engineer of the 
Cincinnati Gilbert Machine Tool Co. and manager 
of the Davis Div. of Giddings & Lewis. 


New chief engineer of Hoover Electronics, Bal- 
timore, is RaLpu B. Notrincua, previously qual- 
ity control manager at North Electric Co., Galion, 
Ohio. He is a member of Mansfield Chapter 135. 


Leroy B. MonosmirtH, past chairman of Rock- 
ford chapter, is on a two-year assignment in Paris 
as manager of a new Sundstrand Machine Tool 
plant. Replacing Monosmith, who was in charge of 
the perishable-tool engineering department at Sund- 
strand’s Belvidere plant, is Frep R. Swanson, also 
a Rockford chapter member. 





Missiles and “Trends” Take 


Spotlight 


DeENvER, Colo. 
ter 77’s recent conference on “Trends in Manufacturing.” 
Subjects ranged from metal fracture to the history of 


Denver University set the stage for Chap- 


measuring standards, procedure in design problems and 
epoxy resins. In the closing speech by Benson Carlin, 
Circo Ultrasonics Corp., developments of ultrasonics in 
cleaning, welding and signaling applications were dis- 
cussed and shear and longitudinal wave forces were 
explained. 

Earlier this year members toured Martin-Denver facili- 
ties and saw the tooling equipment involved in produc- 
tion of the USAF Titan ICBM. A visit to the missile’s 
test stand climaxed this highly interesting and informa- 


tive evening. Alan T. Montgomery 


One of Martin-Denver’s end products, the Titan ICBM, 
stands on its launch pad at Cape Canaveral, Fla., in the 
final seconds prior to flight. 


Temple University Chartered 


Robert H. Creamer (far left), faculty adviser, and 
Dr. William A. Schrag (third from right), dean of 
the Community College and Technical Institute, join 


PHILADELPHIA, Pa.—At a recent chapter chartering 
a group of 30 Temple University students became 
the 37th ASTME student chapter. Oliver S. Hulley, 
chairman of the National Education Committee, 
conducted the ceremonies and Gilbert E. Seeley, na- 
tional education director, presented the new chap- 
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Gilbert Seeley, Oliver S. Hulley, George Rosenberry, 
Robert Lambert and Robert Homan, prominent parti- 
cipants in T. U.’s chartering ceremonies. 


ter with the traditional headquarters gift. Slated 
to guide the chapter during its first year are: Robert 
Homan, chairman; George Rosenberry, first vice 
chairman; Robert Lambert, second vice chairman; 
Francis Baldino, secretary; and Joseph Miller, 
treasurer. —A. Richard Wallace 


The Tool and Manufacturing Engineer 





Mapison, Wis.—Dean Kurt Wendt welcomed mem- 
bers and guests of Madison Chapter 75 to a tour 
of the University of Wisconsin’s new nuclear reactor. 
The reactor consists basically of about eight pounds 
of uranium-235, a few gallons of water to allow 
nuclear reactions to occur, and about 30,000 gallons 
of water and 1,000,000 pounds of concrete to 
shield personnel from intense nuclear radiation 
present near the uranium. 

After a complete inspection of the reactor, the 
group heard El Wakil, assistant chairman of nuclear 
engineering, talk on the various methods of nuclear 
power. Joining the chapter in its education night 
program were guests from eight area high schools 
and officers of the local JETS chapter.—A.C.Thomas 


Madison chapter gets a bird’s-eye view of the UW 
nuclear reactor. The 10-kilowatt reactor is designed 
especially for educational and research purposes, 


—Photo courtesy of Western Machinery 


Rudy Regen (center), member of the National Pro- 
gram Committee, congratulates Al Beaumont, chair- 
man of Chapter 173, as Wayne Ewing looks on. 


Uranium, Concrete and Water 


Canoga Park 
Joins ASTME Family 


Canoca Park, Calif—Past National President 
Wayne Ewing presided at chartering and installation 
ceremonies which gave ASTME its 173rd chapter, 
Canoga Park. Proudly displaying a roster of 134 
charter members, Chapter 173 will be led by Al 
Beaumont, chairman; Glen Crider, first vice chair- 
man; Ken Neel, second vice chairman; John Behan, 
secretary; and Chester Mozzer, treasurer. 

Ralph Chrissie, past chairman of Los Angeles 
chapter, served as master of ceremonies and intro- 
duced honored guests, Dick Reeves, who is honor- 
ary sheriff of Reseda, and Francis Lederer, who 
is now serving as honorary mayor of Canoga Park. 


—Glen B. Crider 


Catskill Members Tour Rotron Plant 


CaTsKILL Recion, N. Y.—In a brief address which 
welcomed members of Catskill chapter to a tour of 
Rotron Mfg. Co., Inc., of Woodstock, N. Y., J. C. 
vanRijn, president of the company, said that this 
was the first time the facilities had been made avail- 
able for such an extensive inspection. As a prelude 
to the tour, Charles Raibel, superintendent of the 
plant, presented some technical aspects of the com- 
pany’s operations. 

Observing techniques utilized in the design and 
manufacture of precision motors and instrument 
ventilating fans, Catskill members saw motor assem- 
bly, painting, testing, and motor coil winding. Of 
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particular interest to the group were specialized inert 
gas welding and centrifugal casting operations. 
—Kenneth Sandberg 


special events 


On-Campus Conference Oct. 7 
“Manufacturing for 1961 
Competitive Markets’ 


Dominican College 
Racine, Wis. 


Royal York Hotel 


Oct. 26-27 
1961 Toronto, Canada 


ASTME 
Semiannual Meeting 





Fond du Lac Hosts Engineering Students 


Fonp pu Lac, Wis.—Some 213 senior high school 
engineering students from the northeast Wisconsin 
area, and their counselors, were guests of Fond du 
Lae for the chapter’s Annual Student Guidance 
Day. The students and counselors, accompanied by 
22 Fond du Lac members, were taken on guided 
tours through the Cleereman Machine Tool Co. and 
the Hudson-Sharp Machine Co., both of Green Bay. 
In the evening a dinner meeting was held and Dr. 
Robert Brooks, chairman of St. Norbert College 
Sociology Dept., spoke to the group on higher 
education. 

Chapter 45 planned the day’s events for the 
student—to help guide him in his future and to 
give him a good look at design, research, and de- 
velopment, processing, industrial and production 
engineering. —William W. Warren 


Students and counselors who were guests of Fond 
du Lac chapter for Student Guidance Day listen to 
a guide at the Cleereman Machine Tool Corp. ex- 
plain the intricacies of large bearing shafts. 


New Haven Cosponsors Lecture Series 


New Haven, Conn.—Using blackboard diagrams, 
slides, printed sheets and models, Kurt Hain, noted 
engineer, author and scientist, from Brunswick, 
Germany, recently presented a public lecture series 
on the design of mechanisms. Sponsored through 
the combined efforts of Yale University and local 
chapters of ASME and ASTME, the five lectures 
attracted some 200 persons. 


Past, Present, Future 


MINNEAPOLIS, Minn.—H. Verne Loeppert (far left) 
discusses the past, present and future state of tool 
engineering with Minneapolis chapter officers (left to 
right), Orville Wineland, secretary; Harland Benson, 
treasurer; Frank Liljemark, first vice chairman; Art 
Stockwell, chairman; and Roy Wrassel, second vice 
chairman. —Ed Gillaspy 
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Hain, a visiting professor of mechanical engi- 
neering at Yale’s School of Engineering, explained 
the design of mechanisms combining cams and 
linkages. He also pointed out how to find the best 
linkages for a desired motion and how to incor- 
porate springs within mechanisms. Assisting Hain 
was Yale’s Professor F. R. Erskine Crossley. 


—Robert B. Milne 


Detroit Visits Fermi 


DETROIT, Mich.—More than 250 members and 
guests of Detroit chapter viewed this scale model as 
they toured Enrico Fermi Power Plant in Monroe, 
Mich. Highlights of the evening were a close look 
at the plant’s atomic reactor and an address by 
Lowell Roe of Toledo Edison’s engineering staff. 
—G. Robert Frieling 
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Lansing Chapter Sets Fast Pace 


Lansinc, Mich.—With new officers and a stimulat- 
ing 1961-62 agenda, Lansing chapter has embarked 
on an interesting and educative year. Recently, the 
group presented $100 scholarships to two outstand- 
ing Lansing area high school seniors planning to 


continue their education in mechanical engineering. 


Northeast 


At a spring meeting MonapNock members heard 
New Hampshire’s Gov. Wesley Powell talk on the 
state’s industrial growth. Powell told the chapter 
that New Hampshire now rates second in the fifty 
Albert 


P. Goeppert of Adamas Carbide Corp. was the guest 


states for per capita industrialization. . 


speaker at a recent MONMOUTH technical meeting. 
He spoke on the diagnosis and correction of tool 
failure. 


West Coast 


Santa ANA chapter recently held its annual com- 
bined Ladies and Junior Engineers Night. High- 
light of the evening was the presentation of awards 
to three outstanding high school students, and a 
scholarship of $100 to J. Elbert Lowler, who is at- 
tending the University of California. Featured 
speakers were Bruce McIntyre and Stan Comer. 


Australia 


Following the presentation of the Engineering Cita- 
tion to John Finlay, Sr., SypNey chapter heard 
Cedric A. Wylie of the Small Arms Factory, Lith- 
gow, speak on broaching. . . . Philip A. Marsilius, 
ASTME vice president, was feted by MELBOURNE 
chapter at a dinner given in his honor. Marsilius 
was in Australia representing the machinery section 
of the U. S. Trades Commission. 


Midwest 


A special panel discussion, “Tooling—Make or 
Buy.” highlighted a recent meeting of St. Louts 
chapter. The session closed with a lively discussion 
period. . .. WicuiTa has had a busy spring. Main- 
taining their pace as an active Chapter, they spon- 
sored their third annual Production Institute, and 
had Robert Kostur, vice president of Comet Indus- 
tries, as guest speaker for the following meeting. 
Kostur addressed the group on aspects of vacuum 
. . UNIVERSITY OF KANSAS stu- 
dent chapter officers for the coming school year 


forming plastics. . 


will be: Roy Knapp, chairman; Don Swenson, first 
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Earlier this year two noteworthy programs were 
presented. The first featured Arthur B. Wiese, an 
engineering sales administrator from The Gilman 
Engineering and Mfg. Co., who talked on the auto- 
mated assembly line. The following month the 
chapter toured AC Spark Plug.—Glenn L. Crippen 


vice chairman; James Straight, second vice chair- 
man; Merle Engle, secretary; and Ed Phillips, 
treasurer. . . . Francis A. Cuthbertson, director of 
production engineering at AC Spark Plug, recently 
spoke to RAcINE chapter on the methods engineer- 
ing approach as developed by General Motors. . 

Meeting with the American Rocket Society for a 
joint session, KALAMAZOO chapter. heard a talk on 
rocket manufacture and operation by-Robert Ken- 
yon of Chrysler Corp Aeroquip Corp;,Jackson, 
Mich., played host to ANN ARBOR. chapter atva din- 
ner and plant tour meeting. A film, which supple- 
mented the tour, demonstrated some problems in 
maintaining short-run production to exact and rigid 
specification. Using cutaway samples and a 
laboratory experimental model, L. E. Batz, an engi- 
neer at AC Spark Plug, acquainted Frinr Junior 
COLLEGE student members with many technical as- 
pects of the gyroscope. New Flint student chapter 
officers for the coming school year are: Bruce Hyde, 
chairman; David Durish, first vice chairman; 
Donald Lauderbaugh, second vice chairman; Lau- 
rence St. Onge, secretary; and Jerry West, treas- 
urer. .. . Automation in Russia was the subject of 
Neyin Bean’s recent speech at a combined meeting 
of Des Moines ASTME and AIIE chapters. Bean, 
who is with Ford Motor Co., was a member of an 
industrial team which visited the Soviet Union. . . . 
Cemented carbides, their history and manufacture, 
highlighted a recent program at CANTON chapter. 


position wanted 


CUTTING POOL SERVICE ENGINEER—Age 43, 
employed at present. Desires full-time position in 
Detroit vicinity. Twenty-six years’ experience in- 
cludes toolmaking, machine tool building, tool de- 
sign, die design, tool trouble shooting and tool 
analyst. Prefer position with cutting tool company 
handling carbides. Experience includes 1112 
years with large cutting tool company. Com- 
pleted course in tool engineering at University of 
Detroit. Contact William Jekot, Phone LU. 4-8274, 
8156 Cheyenne, Detroit 28, Mich. 





Grade VR-65 is maintaining a 3 to 5 micro-inch 
finish with superb tool life on a “316” stainless steel 
thrust plate for Goulds Pumps, Inc., Seneca Falls, 
New York. This very high “grind”’ finish is 
necessary to prevent excessive wear on the graphite 
part that bears against the plate in Goulds 
“Nuclear Canned Pump.” 


VR-65 faces The plate is faced at 1220 rpm on a Hardinge 


Precision Chucker. The sfpm is 300 at the '%e” inside 
diameter and increases to 765 at the 2%” outside 


stainless steel plate to diameter. Feed is .0009” per revolution and depth of 


cut is .003”. VR-65 produces twice as good a 


a ” ° e finish in half the time with six times longer tool life 
3-5 micro-inch finish 


per grind than the previous method. 


Performance such as this puts VR-65 in a class 


for Goulds Pumps, Inc. by itself. On your next machining problem, 


ask your V-R representative about VR-65 
or other cutting tools in V-R’s complete line. 


CREATING THE METALS THAT SHAPE THE FUTURE 


Ws-R ) VASCOLOY-RAMET 


884 MARKET STREET . WAUKEGAN, ILLINOIS 


Use Reader Service Card, CIRCLE &4 
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HAND TOOL IMPROVES MISSILE RELIABILITY 


Leakage of tube fittings is believed 
to be one of the major causes of missile 
failure. Several missile manufacturers 
have reported that the tools used to 
tighten fittings make it virtually impos- 
sible to obtain an absolutely leak-free 
connection. Conventional wrenches tend 
to distort fittings, actually extruding 
and bending the metal into an oval 
Distor- 
tion during tightening also leads to 


shape that results in leakage. 
erroneous torque readings. Excess fric- 
tion from binding and crushing in- 
creases torque by some 75 percent in 
many cases. 

For these reasons, manufacturers are 
constantly trying out special fastening 
tools designed to eliminate fitting dis- 
tortion. Excellent results have been 
obtained with TKF Co.'s 
wrenches, which utilize a new tighten- 


Cam-Loc 


Cam-Loc wrench is used to tighten tube 
fittings. Equalized torque presents fit- 
ting distortion, eliminates leak. 


ing principle. As shown in the drawing, 
the Cam-Loc wrenches apply pressure 
at five points, a feature that equalizes 
torque. Conventional wrenches apply 
pressure to the turning member with a 
flat surface against the very corner of 
the hex and at an angle. This causes 
a wedging action that leads to distor- 
tion and jamming. 

The Cam-Loc principle makes it pos- 
sible to correct, as well as prevent, 


August 196] 


leaks. When a fitting that has been 
tightened with a standard wrench is 
loosened with a Cam-Loc, the fitting, if 
distorted, is brought back into round. 
It can then be easily removed and re- 
placed or simply tightened down, thus 
eliminating the leak. 

Automobile manufacturers are now 
using the new tightening tool for orig- 
inal assembly maintenance work on the 
hydraulic systems of cars and trucks. 
It is also being used in a major labora- 
tory that specializes in the design of 
advanced servomechanisms and auto- 
matic controls, where it has solved sev- 
eral “impossible” 


leakage problems. 


Design of new tightening tool provides 
five-point pressure on hex nut. Dotted 
lines indicate direction of force as 
pressure increases. 


POWDER METALLURGY 
PROCESS PRODUCES 
NUCLEAR ALLOY 


Zirconium base alloys—because of 
their low neutron cross section, good 
mechanical strength, heat resistance 
and excellent corrosion resistance to 
high temperature steam—are being put 
to work in the nuclear industry as fuel 
element cladding, structural parts and 
supports. One of these alloys, Zircaloy 
2, is produced by a powder metallurgy 
process. 

The process is a modified vacuum hot 
pressing technique which provides sev- 


eral important advantages over con- 
ventionally produced material. First, it 
produces finished or semifinished shapes 
which require little or no machining. 
This avoids long hours of costly ma- 
chining and also eliminates the loss of 
many pounds of valuable starting ma- 
terial. Second, the material has out- 
standing physical characteristics that 


Finished and semifinished shapes, pro- 
duced by the vacuum hot pressing 
powder metallurgy process, require 
little or no machining. 


are normally associated with a wrought 
product. Its density is 6.57 gms/cc. 
Third, it is free from porosity and its 
gas content meets nuclear specifica- 
tions. Fourth, the properties are non- 
directional, eliminating the need to 
compensate for directional weakness. 
A fifth advantage of the process is in 
dispersion strengthening and hardening, 
impossible by casting techniques since 
the oxides either segregate or float off 
the molten mix. The sixth advantage is 
that two metals which are dissimilar 
can be bonded together by diffusion. 

Zircaloy 2 is made by the Metallur- 
gical Products Dept. of General Elec- 
tric Co., Detroit, Mich. The process 
used for its manufacture is suitable alse 
for refractory metals such as columbi- 
um, tantalum or their carbides. 


ADHESIVE BONDING 
CUTS COUNTER COSTS 


Use of adhesive bonding for assem- 
bling various components to hydrocar- 
bon fluid metering counters has im- 
proved manufacturing techniques and 
substantially reduced production costs 
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AUTOMATIC BRUSHING SETUP buffs mirror finish on 12” wrench parts for plating. 
Multiple parts are mounted in special removable fixture. Machine automati- 
cally positions and oscillates parts between brushing heads for 25 strokes 
per cycle. Each head is made up of 65 Osborn Bufcut® treated cord brushes. 


MIRROR FINISHING wrenches 


nine at a time with OSBORN power brushing 


This leading tool manufacturer uses Osborn power brushing to buff a 
mirror finish on forged steel wrenches, pliers and chisels before plating. 
Pre-mounted in multiples on removable fixtures, the tool parts are 
buffed in a special machine which automatically lowers and oscillates 
the parts between two Osborn Bufcut® brushing heads. The operation is 
simple, fast, inexpensive. This method has been in continuous use in this 
plant for nearly 12 years—still proves to be the best way to do the job today 
It’s a typical example of how Osborn power brushes and brushing 
methods—through years of exceptional, dependable service—are handl- 
ing industry’s tough metal finishing jobs. If you have a metal finishing 
problem—deburring, cleaning, polishing, precision blending—an Osborn 
Brushing Analysis, made in your plant at no obligation, can pinpoint the 


answer. Write or call The Osborn Manufacturing Company, Dept. K-69, 


Cleveland 14, Ohio. Phone ENdicott 1-1900. 


Metal Finishing Machines . . . and Finishing Methods 
Power, Paint and Maintenance Brushes . Foundry Production Machinery 
Use Reader Service Card, CIRCLE 86 
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at Ralph N. Brodie Co., San Leandro, 
Calif. Examples of these parts are 
metal inserts, extension covers, name- 
plates and dial glass. 

Bonding a metal name and instruc- 
tion plate on the slot cover of the 
counters has made possible a cost-sav- 
ing material change and the elimina- 
tion of drilling operations. In attaching 
the name and instruction plate to the 
front cover, the adhesive is applied by 
a pressure flow gun and the nameplate 

previously installed with eight drive 
screws—is pressed into position. A 
frame ring and seven screws formerly 
used to hold the dial glass in place 
and two inserts which were assembled 
to each base with screws and lock 
washers have been replaced with the 
adbesive bond. 

The fast-drying, high immediate 
strength elastromeric adhesive has ex- 
cellent resistance to oils, fuel and other 
aliphatic hydrocarbons. It provides high 
ultimate strength on a variety of sur- 
faces and can be used to bond metals, 
glass, wood, leather and many types 
of vinyl plastics and rubber. It is made 
by Minnesota Mining and Mfg. Co.., 
St. Paul, Minn., and meets Military 
Specification MIL-C-4003. 


BALL SPLINE ADDS RIGIDITY 
TO BALL SCREW MECHANISM 


Using a ball spline in conjunction 
with a ball screw solved a major prob- 
lem for Beaver Precision Products, Inc., 
Clawson, Mich. This particular applica- 
tion demanded the highest possible per- 
centage of efficiency in actuation and 
sensitivity in positioning control. Be- 
cause of the diameter-to-length ratio, 
however, deflection resulting from side 
thrust and torque was anticipated in 
the  14-inch-pitch-diam, 48-inch-long 
ball screw involved. 

A 2%%-inch-diam ball spline met the 
problem and counteracted deflection. 
The nuts of both the screw and spline 
were encased and preloaded in a single 
cast aluminum housing which tied the 
screw and spline together as a unit. In 
this way, linear loads were taken by 
the screw, the small diameter of which 
minimized inertial drag, and lateral and 
torsional loads were reacted in the 
spline. 

This screw-spline actuator provided 
elevation and azimuth adjustment of a 
B-58 Hustler Doppler antenna test facil- 
ity developed by Raytheon. Previously 
the test was performed by installing it 
in a plane and checking it out in flight. 
The ground facility now performs the 
test in a 100-ft-long tunnel with error 
reduced from 1 to 0.1 percent. 
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Device Detects 
Press Overload 


Available as part of a system for 
preventing damage to dies on power 
presses, transfer machines and other 
automated production equipment is an 
adjustable press overload detector. This 
electrically controlled system disen- 
gages the press clutch in the event of 
misfeed, stock buckling, material pile- 
up or coil and within one cycle. The 
control operates on any size press with 
either friction or mechanical clutch. 

Di-Matic Controls, Inc., 100 Beadel 
St., Brooklyn 22, N. Y. Circle 401 


Cone Drill Produces 
Varied Hole Diameters 


This cone drill produces hole sizes 
from %4 to 1% inches in diameter in 
metal, plastic or other relatively thin 
material. It eliminates circular hack 
sawing or knockout punching in sheet 
metal work. Because it has a %:-inch- 
diam drill point, center drilling or 
punching is unnecessary. Its ability to 
remove a continuous chip and leave no 
burr inside the hole after drilling elimi- 


nates subsequent finishing operations. 
The drill can be used in power tools of 
1%-inch drill capacity and in drill 
presses and similar machines at speeds 
from 500 to 600 rpm. 

Scully-Jones and Co., 1924 S. Rock- 
well St., Chicago 8, Ill. Circle 402 
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Electron Beam Welder Welds at Any Angle 


ee 


Pictured here is an electron beam 
welder, Model VX-20-30-48, used in 
welding various refractory and reac- 
tionary metals as well as dissimilar 
groupings. Its vacuum chamber meas- 
ures 20 x 30 x 48 inches. The electron 
gun has traverse and vertical motion, 
powered by a speed and position servo 
control. This control also effects longi- 
tudinal motion to the internal work- 
table. An electron beam of 350 ma at 
30 kv can be produced by the electron 
gun. The beam spot can be focused into 
a 0.030-inch minimum diameter. and 
over a 1.0-inch maximum diameter. 

Sciaky Bros., Inc., 4915 W. 67th St., 
Chicago 38, Ill. Circle 403 


Automatic Control Sorts 
Conveyor Information 


Package sorting, assembly line deliv- 
eries, warehouse routing and conveyor 
delivery of manufacturing components 
are among the applications of this com- 
pact sorting control. Called RSC, the 
unit is actually a scaled-down version 
of the conveyor to be controlled, con- 
taining sets of code wheels representing 
the carriers, and stationary code bars 
in place of terminal receptacles of the 
main conveyor. The code wheels of 
each set have a left and a right posi- 
tion and travel over coded tracks con- 
sisting of code bars which also have 
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right and left positions. 

As an item is placed into a carrier 
on the main conveyor, it is routed to a 
particular destination by having this 
destination information coded into the 
set of code wheels corresponding to the 
carrier involved. As the item moves 
along the main conveyor, the associated 


Point-to-Point Control For 


Based on pneumatic-hydraulic princi- 
ples, the Hydra-Point tape-reading nu- 
merical control system provides point- 
drilling and 
tapping and for straight line milling 
operations. It can be applied on new 
machines or on existing drilling, tap- 


to-point positioning for 


ping and boring machines. 

4 pneumatic block 
used to read coordinate and auxiliary 
instructions from a l-inch, 
Signal air 
pressures from the reader are amplified 
hydraulically and used to position two 
sets of decoder switch plates on each 
of two actuators. Onc set of plates se- 
lects one of a number of holes spaced 
at 0.l-inch intervals along the axis of 


tape-reader is 


standard 


8-channel punched tape. 


set of code wheels moves on its coded 
tracks in the unit at a rate such that 
when the carrier reaches its proper dis- 
charge location, the associated code 
wheel set is superimposed upon its 
complementary bar set. At this point, 
the code wheel set dips into the track, 
initiating a signal for the carrier to dis- 
charge its contents. The code wheels 
are reset at the end of each conveyor 
cycle and the control operation is re- 
peated. 

Each track set can be coded at any 
time to correspond to any specific dis- 
charge location by shifting bars from 
left to right positions. The unit is 
available with 4, 6, 8, 10 and more 
code wheels a set to give 16, 64, 256, 
1024 and more sorts. 

Rabinow Engineering Co., Inc., 7212 
New Hampshire Ave., Washington 12, 


D.C. Circle 404 


Drilling Machines 


the actuators. The selected hole acts 
as a valve port in a hydraulic 3-way 
valve controlled servomechanism. The 
other set of plates selects one of a hun- 
dred holes equally distributed along 
the circumference of a rotary actuator. 
The rotary actuator establishes the an- 
gular position of the helical valve land 
of the hydraulic servo, thereby achieving 
a position increment of 0.001 inch. 

The system positions the table at 
speeds of 350 to 700 ipm and achieves 
positioning accuracy of +0.0005 inch. 
Tape preparation equipment such as 
the Flexowriter can be used in program- 
ming. 

Moog Servocontrols, Inc., East Au- 


rora, N. Y. Circle 405 


Portable Unit Aids 
Maintenance Balancing 


One of the applications of the Mas- 
terline portable balancer is its use by 
machine manufacturers to check rotat- 
ing assemblies where vibrations need 
to be isolated, located, measured and 
corrected. Incorporating building-block 
design and selector switch, it is avail- 
able in four different 
control unit 


amplifier and 
combinations. Vibration 


amplitudes as small as 0.000025 inch 
can be measured. The units are com- 
pletely transistorized and use printed 
circuits. Each unit contains a filter for 
minimizing the influence of other vibra- 
tions. Operating speed increments with- 
in a range of 300 to 150,000 cpm can 
be covered. 

Gisholt Machine Co.., 
Wis. Circle 406 


NC System Has 
Cutter Compensation 


Madison 10, 


With the cutter compensation system 
—an option on the DynaPath-20 series 
numerical contouring controls—it is 
possible to machine accurately with cut- 
ting tools varying as much as 0.050 
inches from the programmed diameter. 
This permits the machine operator to 
use reground tools or to make both 
roughing and finishing cuts with the 
same tool and the same tape. Because 
a secondary signal which is superim- 
posed on the command signals which 
operate the machine’s servo drives is 
generated, the required correction is 
proportioned to each axis, producing a 
normal offset regardless of the direction 
or curvature of the cutter path. Two 
controls are mounted on the operator's 
console with which he indicates the dif- 
ference between actual 4nd _ pro- 
grammed cutter size and the direction 
in which the compensation is made. 

Bendix Corp., 21820 Wyoming, De- 
troit 37, Mich. Circle 407 
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Boring Device Handles 
Miniature Parts 


Developed for the instrument and 
small parts industries, this miniature 
boring spindle assembly has 
ranging 1000 to 
reciprocating boring 


boring 
speeds 15,000 
rpm. A spindle 
with up to 2 inches of axial travel, it 
has a rotational error of less than 
0.00003 inch and a travel error of less 
than 0.00005 inch in its entire range of 
travel. Equipped with micrometer depth 
control, it repeats to within 0.0002 inch, 
with infeed, controlled boring feed and 
dwell time all variable. By using sev- 
eral units as nodules or building blocks 
mounted on a plate, multi- 
boring machines 
can be assembled and revised for chang- 
ing needs. 

Whitnon Mfg. Co., Rte. 6. Britain 
Ave., Farmington, Conn. Circle 408 


from 


surface 
directional miniature 


Fixture Simplifies Gun 
Drill Nose Grinding 


Grinding gun drill noses is simplified 
by this rocker base nose grinding fix- 
ture for use on any bench or pedestal 
grinder with a diamond wheel. The fix- 
ture has two parts—a rocker base that 
is set on the grinder’s angle table and 


a block for holding the gun drill secure- 
ly on the fixture. The rocker takes care 
of the traverse for grinding. 
of drill holding blocks are 


\ micrometer 


Two types 
available. 
block with micrometer 
stop accommodates drills of from one- 
fourth to one inch diameter. Individual 
blocks, for specific sizes of gun drills, 
are available for sizes with diameters 
between 0.078 and 1 inch. 

Eldorado Tool and Mfg. Corp., 342 
Boston Post, Milford, Conn. Circle 409 


Stud Mount Cylinder Has 
Air, Hydraulic Uses 


This stud 


spring-return clamp type cylinder meas- 


mount double-acting or 


sures 154 inches on each side. It is 
rated at 250 psi for air pressure and 
1500 psi for hydraulic pressure ap- 
plications. The piston rods are of 110,- 
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000 psi tensile strength steel and the 
cylinder tubes are of drawn 
Mounting can be done from the front 
or rear heads or from the side. 
Sheffer Corp., 326 W. Wyoming Ave., 
Cincinnati 15, Ohio. Circle 410 


brass. 


Bronze Coatings Aid 
Piston, Rod Lubrication 


Reduced costs for bushings and rod 
replacements and decreased downtime 
are two results of using Bronze Case 
rod material in combination with hard- 
ened steel bushings for piston and guide 
rods and similar linear applications. 
The combination also eliminates rust 
and nick problems. 

Instead of being confined to the bear- 
ing area within a bushing, bearing 
bronze is fused on the large area of 








8-STATION PRODUCTION MACHINING 


For f 1%” BAR AND COLLET WORK 
CHUCKING 
SINGLE POINT THREADING 


This is an all new 1%” bar capacity 
ram type turret lathe with power feeds 
to all 8 working stations . . . that in 
addition to bar and collet work also 
has the versatility to do chucking, and 
when needed, single point threading. 
Powered by a 5 h.p., two-speed, geared 
motor, the new Sheldon 3 R turret 
lathe provides 16 spindle speeds, 60 
different feeds to the carriage and 
cross-slide, and 180 different feeds to 
the ram turret. 

The turret itself is ruggedly built and 
accurately machined to provide close 
tolerance indexing. And for complete 
ease of operation, it is put under power 
by simply pressing a push button on 
the control panel. 


Write for bulletin with let 
specifications and tooling data 





( $7,167 
Costs { ide rectory 
Complete oe all 
standard equipment 

This new 3 R Sheldon is completely 
equipped with two-speed motor and 
electrical controls, coolant system and 
splash guards, LO spindle nose, large 
satin chrome dials and hardened bed 
ways. It also provides an additional 
cost saving feature—each turret face is 
drilled and tapped for your standard 
flange type tooling as well as being 
bored for your standard 1%” shank 
type tooling. 

For versatile, accurate machining in 
either long or short runs, the new 
Sheldon 3 R provides the answer to 
low investment cost with high profit 
operation. 


SHELDON MACHINE CO., INC. 


4229 WN. Knox Ave. 


Builders of 10”, 11”. 13”, 
Sheldon Shapers and Sebastian Geured Hea 


Chicago 41, ILL. 


15” adie a 2 Sheldon Milling Machines, 


Use Reader Service Card, CIRCLE 89 





YOU CAN HAVE 


CONTROLLED 
HOLDING POWER 


with 


TOGGLE 
CLAMPS 


Pressure-positive De-Sta-Co Clamp 
provides stability while lenses are 
cemented to light housings. 


A MODEL FOR EVERY APPLICATION 


Whatever needs to be held securely—by forces of fractions of 
pounds or multiple of tons—you can have absolute control with a 
De-Sta-Co clamp. Miniature models are available for extra light 
jobs—rugged, hefty models for heavy duty jobs—plunger action 
models for push or pull jobs—air-hydraulic operated models for 
multiple, split-second remote control operation. Select the model 
to fit the job, controlled holding power is yours, with De-Sta-Co. 


De-Sta-Co Toggle Action Clamps quickly and accurately position ribs 
of an aircraft fuselage while skin is applied. 
HOLDING PRESSURES FROM MERE OUNCES TO 16,000 POUNDS 
FOR DETAILS—ASK FOR ? EW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


SHIMS 
AND SPACERS 


BLOWER 
HOUSINGS 


DETROIT STAMPING COMPANY 


340 MIDLAND AVENUE + DETROIT 3, MICHIGAN 
Use Reader Service Card, CIRCLE 90 





the shaft, ground, and straightened to 
close tolerances. Done by a high-tem- 
perature spraying operation, the fus- 
ing forms a coating of controlled poros- 
ity for high lubricant retention. Lubri- 
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cants do not wipe off and the amount 
of lubricant stored is increased since 
it is stored over the entire shaft surface. 

In conventional reciprocating appli- 
cations, wear is concentrated on the 
short length of bearing material with- 
in the support bushings. The effective 
bearing length is increased by the length 
of stroke and wear is spread over a 
large area. 

Bronze case rods are of heat-treated 
AISI 1060 steel. The diameter toler- 
ance up to 2 inches is +0.0000, —0.0005 
inch and, for 2 inches and over, 
+0.0000, —0.0007 inch. 

Thomson Industries, Inc., 1029 Plan- 
dome Rd., Manhasset, N. Y. Circle 411 


Drill Head Handles 
Five Tools at Once 


With this automatic indexing turret 
type multispindle drill head, any ver- 
tical single-spindle drillpress can play 
a double role as a multispindle drill- 
press. Named the Arbo-3, the unit takes 


two to five tools at one time. All spindles 
are completely and quickly interchange- 
able. Eight independent speeds are 
available. Its drill capacity is from 1% 
to 1 inch and its tapping capacity from 
1, to ™%e inch. 

Jersey Mfg. Co., 401 Livingston St., 
Elizabeth, N. J. Cirele 412 
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Valves, Fittings End 
Leakage, Add Versatility 


Combining features of soft-seated val- 
ves and O-ring fitted connections and 
unions, the CPV O-Seal System offers 
leak proof versatility for handling liquids 
and gases at pressures to 6000 psi and 


temperatures from -20 to 275 F. The 
heart of the valve is the resilient nylon 
disk which deforms and assumes the 
surface of metal seat, assuring positive 
valve shutoff. A Teflon thrust washer 
and O-ring stem seals eliminate the need 
for valve packings. These valves and 
fittings are available in pipe or tubing 
sizes from 4 through 2 inches in either 
of two pressure classes—6000 psi series 
or 1500 psi series. 

Combination Pump Valve Co., 846 
Preston, Philadelphia, Pa. Circle 413 


Injection Molding Press 
Requires Less Heat 


This 12-0z automatic injection mold- 
ing press, Model 706, incorporates a 
screw plasticator which eliminates the 
customary thrust-bearing through which 
hydraulic ramming pressure is applied 
A straight shaft links the 
screw in the plasticizing cylinder with 
the piston in the ram cylinder, which 
is located directly behind the cylinder 
and on the same axis. The screw is 


to the screw. 


driven by a hydraulic motor mounted 
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Brown & Sharpe 


Sawpeitior 








Bot GREATEST ADVANCE IN 





A super-finish saw so tough 
it can’t scratch itself. 


The mirror-like finish of new B&S 
“Sawperior”’ slitting saws mark 3 new 
developments that more than double 
production and make other saws vir- 
tually obsolete! 


NEW Alloy High Speed Steel for 
Longer Life. 


NEW Tooth Design for Fast Free 
Cutting! 

NEW “Super-Finish prevents 
Chips Seizing and Galling! 


Browh WShorpe 
ad ™ 


SLITTING SAWS IN 50 YEARS! 


PRODUCTION BENEFITS 


Shop tests prove the new tooth geo- 
metry and mirror-like finish give up to 
4 times as much slitting production 
between sharpenings. 


Super finish on sides permits use of 
less concavity or side clearance there- 
by providing a stronger saw section 
and a stiffer, more accurate saw. 


Smooth side finish resists scratching, 
resists corrosive action of coolants 
and rust. 


New saw design requires less milling 
machine power thereby allowing heav- 
ier cuts without strain or chatter. 
New saw geometry and super finish 
sides give smoother surface finish 
in cut. 


Send for B&S Cutting Tool Condensalog... 


Foe thet EXTRA Exige ic Proctuction / 


5 
» 


Brown & Sharpe 








Cutting Tool Division 
Brown & Sharpe Mfg. Co. 
Providence 1, Rhode Island 
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| RENE 
od eat 


directly above the shaft and the shaft 
moves axially forward and back through 
the gearbox as the screw advances or 
retracts. The hydraulic motor provides 
infinitely variable speed control and 
protection against torque overload. Be- 
cause the screw plasticator substitutes 
mechanically-produced heat for a large 


wi oe 
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portion of the electrical heat required 
in earlier injection cylinders, the ma- 
terial is thoroughly plasticized and com- 
pletely homogenized, and can be in- 
jected at lower pressures. 

F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. Circle 414 


Machine Drills, 
Taps Small Parts 


Primarily for small parts products, 
where small hole drilling and tapping 
is required, the completely self-con- 
tained Dril-King stands 66 inches high 








if required. 


plant. . 











SONIATING 


ALL IN ONE PACKAGE 


Oberg Programs a package that includes the 
designing, engineering and building of a single or 
series of Carbide Dies—also the auxiliary tooling, 


But that’s not all! If requested, an Oberg Engineer 
directs the installation of the Die in the customer’s 
. after it has been production-proved and 
the operating personnel have been trained in its use 


and maintenance at the Oberg plant. 
Neg is something special 
Oberg is / / anufacturing Ca INC. 


FREEPORT, PA. 
Send today for NEW Bulletin 261 
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including the base. It has 12 spindle 
drivers and is able to work at center 
distances down to %g inch minimum. 
Work area of this drilling and tapping 
machine is 6 x 844 inches. Powered by 
a V-belt drive allowing four speed 
changes, the unit has a vertical feed 
worktable that brings the work up to 
the head rather than the head coming 
down to the work. 

Jarvis Corp., Middletown, 


Circle 415 


Conn. 


Roll Feed Stops 
Stock Slippage 


Consisting of a roll assembly with 
rolls coupled to the cam indexing mech- 
anism, the Camtrol roll feed unit 
combines controlled stock with roller 
gear drive indexing to achieve feeding 
at rates over 3000 ipm. The lower roll 
is driven directly by the roller gear 
drive which provides positive stopping 
instead of frictional braking. The upper 


roll is powered through gears perma- 
nently installed in the roller gear hous- 
ing. The design is such that the roll 
assembly is self-adjusting for variations 
in stock thickness with the pitch line of 
the gears remaining in location to as- 
sure rotation of both rolls with constant 
velocity. Strokes up to 6 inches are 
available. 

Ferguson Machine Co., St. Louis 17, 
Mo. Circle 416 
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for HARDENING + BRAZING 
SOLDERING + FORGING * ANNEALING 
MELTING + SINTERING -* WELDING 
REFINING + SHRINK FITTING 
CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 
HEATING 


EQUIPMENT 


ELECTRONIC LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


© Over 20 years of concentrated 
experience. 


® Over 5,000 installations 


Over 15,000 heating applica- 
tions resolved in our customer 
Tota alaom lelslelasiiclal ss 


® This outstanding experience 
and know-how, qualify us to 
prescribe the techniques and 
equipment best suited for your 
requirement 


Contact our factory or your 
local IHC representative 


elem elelel: 
of ex sive features 


fact nd spec 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y 


Subsidiary of HATHAWAY INSTRUMENTS, INC. 


Use Reader Service Card, CIRCLE 87 
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Self-Contained Chuck Has 
Open-Center Construction 


This air chuck, because of its open 
construction, allows the workpiece to 
be passed entirely through the center 
of the chuck body. No external air 
cylinders or draw rods are necessary. 
The need for permanently attached air 
supply lines is also eliminated because 
once the air supply is applied to the 


inlet valve located on the chuck body, 
the chuck jaws are activated. The 
chuck can rotate, move axially or travel 
in any manner. The construction of the 
annular ring piston results in self cen- 
tering of the workpiece within a toler- 
ance of +0.002 inch total indicator read- 
ing. Provided with a %-inch move- 
ment per jaw, permitting 134-inch dia- 
metrical movement, the chuck is avail- 
able with inside diameters from 12 to 
48 inches. 

Molenberg-Betz Machine Co., Inc., 
Buffalo 2, N. Y. Circle 417 


Milling Machine Does 
Horizontal, Vertical 
and Angular Work 


This turret type milling machine has 
a spindle head designed for horizontal 
milling with arbor mounted cutters and 
for vertical and angular milling with 
the spindle head swiveled and the arbor 





Hardened, Tempered and 
Ground -from-the- Solid! 


DRILLS 
REAMERS 
BLANKS 


Premium Quality 

High Speed Steel, 

Solid Carbide and 
Carbide Tipped. 


ACE DRILL SETS 


Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


ACE BLANK SETS 


Uniformly hardened high speed steel reamer and drill 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets. 


Call your local distributor today—or write Ace 
direct for lotest catalog and price information. 


ACE DRILL 


Adrian, Michigan 








ORIGINATORS OF “‘GROUND-FROM-THE-SOLID” DRILLS 
Use Reader Service Card, CIRCLE 93 
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support removed. Any of three vertical 
heads can be mounted on the opposite 
end of the overarm. Change from hori- 
zontal to vertical or angular milling is 
accomplished by loosening four bolts 
and swiveling the overarm and turret 
base as a unit to locate the vertical head 
over the table. An addition to the Tool- 
master line known as H-V, the hand- 
feed machine has eight spindle speeds. 

Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. Circle 418 


Machine Deflashes 
Molded Rubber Parts 


Shown here is a rubber deflashing 
machine—the basic unit of an impact 
mechanical process for deflashing mold- 
ed rubber parts. Readily adapted to 
parts with flash that does not exceed 
0.005 inch at the point where it is 
attached to the part and capable of 
deflashing parts with thin part sections 
so long as the wall thickness is no small- 
er than 0.015 inch, the process com- 
pletely eliminates hand labor. 





Spending too much’ 


Universal Adjustable U.S. Drill Heads work 
to reduce your multiple hole drilling costs. 


QUICKLY ADJUSTABLE SPINDLES for 
low-cost changeover for short run work. 


SLIP SPINDLE PLATE provides fixed 
head advantages for production runs. 


SMOOTH, QUIET, POSITIVE DRIVE with 
hardened shaved gears. 


7 to 10 day delivery 
on most sizes. 


LOW MAINTENANCE COST results from 


sealed joint construction, super-finish 


Send for descriptive 
catalog AD-57 





DRILL om 








spindles, and other advanced U.S. de- 
sign achievements. 


Adjustable and Fixed Center Multiple Drilling Heads. 
individual Lead Screw Multiple Tapping Heads. 


HEAD M@ UNITED STATES DRILL HEAD CO 


5298 RIVER ROAD * CINCINNATI 33, OHIO 


Use Reader Service Card, CIRCLE 94 





Parts are introduced into the 2-cu ft 
work chamber and sprayed with liquid 
CO, to freeze the flash on the parts. 
Next, media particles are hurled by 
centrifugal force against the parts, frac- 
turing and removing the frozen flash 
without damage to the soft unfrozen 
parts. The parts are carried by a con- 


veyor. A dust collector ventilates the 


operation and removes impurities from 
the media supply. 

The media hurling device has speeds 
up to 3000 rpm. Particles are spherical 
steel pellets within a size range of 0.007 
to 0.017 inch in diameter and with a 
nominal size of 0.011 inch. The wheel 
unit can hurl up to 350 Ib of media a 
minute. 

Wheelabrator Corp., Mishawaka, Ind. 
Circle 419 
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Magnetic Sheet Support 
for Squaring Shears 


Designed for use when shearing fer- 
rous materials 16 gage or lighter, this 
magnetic sheet support consists of sev- 
eral sets of magnetized rollers attached 
to the crosshead of the squaring shear. 
The rollers grip the material and hold 
it level to prevent drooping as the sheet 
passes from the rear of the bed to the 


back gage. Holding power of the mag- 
netized rollers is just enough to support 
the sheet until it is cut. The severed 
portion falls free instantly. 

Niagara Machine & Tool Works, Buf- 
falo 11, N. Y. Circle 420 
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Furnace Has Forced 
Convection Heating 


One feature of this continuous pro- 
duction shaker hearth type controlled 
atmosphere heat treating furnace is 100 
percent forced convection heating of the 
work. Other features include a pre- 
heat vestibule, a two-zone heating cham- 
ber and a conveyorized quench tank. 
Used for bright hardening, carbonitrid- 
ing and light case carburizing, the fur- 
nace provides uniform heating and 


quenching and produces a bright fin- 
ish on treated parts. Operating at 1550 
F, it has a maximum heating capacity 
of 1000 lb an hour. Heat is created by 
alloyed ceramic heating tubes. 

Ipsen Industries, Inc., Dept. 21, P. O. 
Box 500. Rockford, Ill. Circle 421 


4-Slide Machine Reduces 
Formed Stamping Costs 


Outputs of 400 spm are attainable 
with the Model MS-28-HS Multi-Slide 
machine for formed stampings. The 
design of the machine is symmetrical in 
that the die heads are reversible and 
can be used from either front or back, 
giving the advantages of versatility both 
in operation and in the designing of 
tools. The machine has high-speed, 


al 


positive grip type feed; a stock check 
and straightener; an automatic lubrica- 
tion system; and a 5-hp variable speed 
drive. 

U. S. Tool Co., Inc., 
Circle 422 


Ampere, N. J. 


Ultrasonic Degreaser 
Cleans Plastic Parts 


This bench model ultrasonic degreas- 
er was designed to operate with Freon 
solvent, which is used in cleaning parts 
containing plastics, metals, elastomers 
or insulations which would ordinarily 
be attacked by chlorinated solvents such 
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this coupon can save you 
money -- mail it today 


Pa QBs a#gCc¢qre = 


COLUMBUS DIE-TOOL & MACHINE CO. 
P.O. BOX 750 @ COLUMBUS, OHIO 
Please send Brochure listing all your facilities, equipment 
and capacities. 
NAME__ 
COMPANY 
ADDRESS 
B civ¥__ 











_ZONE___STATE 


Lae eee eee eee eee ee 


Precision made to your specifications — tools, jigs, fixtures, special machines 
and machine components. Hundreds of companies in every industry use our 
services. The high quality of our work, our fast delivery, our reasonable prices 
have earned us a high degree of acceptance. We can handle any size job. 
The Brochure you will receive by mailing in the coupon contains a comprehen- 
sive listing of our personnel, precision machine tools, facilities and capacity. 


Serving all industries anywhere 
in the U.S.A. since 1906. 


COLUMBUS DIE-TOOL & MACHINE co. 


P, O. BOX 750 ¢ COLUMBUS, OHIO 
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ELIMINATE 
ERRORS 
OF “FEEL” 


with the ETALON No. 25 


The micrometer that measures and compares visually! 


A rugged instrument designed to combine the precision of a dial 
indicator with the accuracy of the micrometer screw. 


Range 0 to 1”. e Tungsten carbide measuring faces. 
Dial graduated in .0001” or .00005”. e One piece hardened stainless 
Adjustable anvil pressure. steel screw. 

To simplify fine adjustment, the dial e Retractable anvil. 

oun be rotated so that the “O” may always e Jewelled and shock proof. 


under the hand. e Also available as No. 25 SD with .080” 
Built-in tolerance hands, individually diameter m faces 
adjustable: red for undersize, and as No. 25 SR with 
blue a oversize. an extra long anvil. 


WRITE FOR ILLUSTRATED LITERATURE 


ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 


Use Reader Service Card, CIRCLE 95 





for vital cost reductions 
in assembly and machining 


specify-Standard Cam-Operated 
Indexing Units / 


Standard, Index Units . . . Rotary and 
Straight-line . . . are designed to be used in machines to provide automatic index 
motion to fixtured dials and direct mechanical motion to insertion stations, escape- 
ments and probes. 


Fast, smooth, shock-free indexing is assured by the use of cycloidal cams— 
with extreme accuracy and at production rates to 6000 per hour. 
Standard Model ST-A9AB Precision Rotary Index Unit. For light to medium 


duty. 4 to 20 stations. Accuracy to +.0005” at 6” radius. Production rate to 6000 
per hour. 


Standard Model St.-A9B. Heavy duty Rotary. 8 to 24 stations. Accuracy to 
+.001” at 7” radius. Production rates to 6000 per hour. 


Standard Model St-Al8 ... Heavy duty transfer type, straight line unit 27 to 
51 work carriers accuracy to +.003” production rates 6000 per hour. 


Write for complete engineering bulletin, 26-M 
on Standard Cam-Operated Indexing Units. 


MACHINERY 
DIVISION 


Standard Tool & Manufacturing Co. 


738 SCHUYLER AVENUE + LYNDHURST, NEW JERSEY 


Better Products at Lower Cost Through Better Methods 
Use Reader Service Card, CIRCLE 96 





as trichlorethylene and _perchlorethy- 
lene. Parts are first placed in the 
ultrasonic chamber to remove or loosen 
all contamination. They are then trans- 
ferred to the vapor area where they 
receive a final cleansing in pure dis- 
tilled vapors. All units are self-distill- 
ing, permitting continual reuse of the 
solvent. They are furnished with a top 
flange to permit dropping in a bench 
top for use with a remote generator. 

National Ultrasonic Corp., 95 Park 
Ave., Nutley 10, N. J. Circle 423 


Adhesive Offers High 
Tensile Shear Strengths 


Bonds to aluminum exceeding 5000 
psi strength and adhesion to steel, cop- 
per, glass and porcelain are possible 
with Conap 1222 epoxy adhesive. It 
retains adhesion over a temperature 
range from —65 to 225 F and after a 
30-day immersion in water. The ad- 
hesive cures in one hour at 300 F. 

Conap, Inc., 184 E. Union St., Alle- 
gany, N. Y. Circle 424 


Electron Beam Heater 
Welds, Melts Refractories 


Among the heating and welding appli- 
cations of the Series LB-100 electron 
beam system are melting refractory met- 
als and ceramics, glazing, electronic in- 
terconnecting, etching, surface condi- 
tioning, encapsulation, microcircuit fab- 
rication and brazing. It can also be 
used as a general laboratory production 
device capable of attaining temperatures 
exceeding 6200 F. It covers a range 
from 3 kw at 10,000 volts to 9 kw at 
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30,000 volts. It is complete and pro- 
vides magnetic deflection of the beam 
over a 3-inch-square area, pulsing of 
the beam energy, regulation of the emis- 
sion beam over a wide range, and varia- 
ble focus and focal length. 

GVC Electron Heating Corp., Med- 
ford 55, Mass. Circle 425 


Toolholder Compensates 
For Misalignment 


“fil! 


i. 


’ z Compensation for both angular and 
ce 7] parallell misalignment between the tool 
Cy and machine spindle is provided by 


2 7} Punch Multiple Holes the ’09 collet type, full-floating tool- 
mer} in One Operation holder. It is used in turret lathes, au- 


with REUSABLE DI-AcRO 








ADJUSTABLE PUNCHES AND DIES 





Di-Acro Adjustable Punch- 
es and Dies offer you an in- 
expensive means of rapid 
tooling for multiple punch- 
ing of holes of a variety of 
shapes and sizes. They will 
do the job in a fraction of 
the time it would take using 
a single station punch press 
and at a fraction of the cost 
of standard tooling. All 
tooling can be arranged in 
a countless number of pat- 
terns so that most multiple 
hole punching jobs can be 
accomplished in one opera- 
tion. Tooling can be reused 
again and again. Holes can 
be as close’ together as 34” 
on centers. A template 
locates your punches and 
dies accurately. All Di-Acro 
punches and dies are con- 
centric, readily interchange- 
able. Standard rounds, 
squares, rectangles, ovals, 
D’s and other shapes in a 
variety of sizes are avail- 
able from stock. 


Di-Acro Adjustable Punch and Die 
cotalog is complete with detailed f 
instructions ond prices on all die sets, he 
punches and dies. Consult the yellow | 
pages of your phone book for the 
nome of your neorest Di-Acro Dis- 


tributor or write us for your free copy. 


DI-ACRO 
CORPORATION 


formerly O’Neil-Irwin 
Mfg. Co. 


938 Eighth Ave. 
Lake City, Minn. 
Use Reader Service Card, CIRCLE 87 


Pronounced die-ack-ro 
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trated bench type machine. 


tomatics and radial drills in the hori- 
zontal and vertical positions, revolving 
or stationary. The self-releasing collets 
used for tool changing have a collaps- 
ing range of %2 inch and are slotted 
at both ends. Available in five mod- 
els in any shank style, the holder ac- 
cepts collet sizes from 1 to 15¢ inches 
in diameter. 

Erickson Tool Co., 34350 Solon Rd.., 
Solon, Ohio. Circle 426 


Special Cutter Sharpens 
Hollow Chisels 


Tedious filing normally involved in 
sharpening hollow chisels can be elimi- 
nated by cutters used with the illus- 
At the bot- 


tom of the cutter, a smooth round pilot, 
which enters the chisel interior, holds 
the cutter steady and insures a uniform 








job. It has a double bevel on each 


Production 
Heat 
Treating 
Equipment 
Working with these materials 


ALUMINUM 
BRASS 
COPPER 
STEEL 
MALLEABLE 
STAINLESS 
CAST IRON 


44 YEARS OF ENGINEERING LEADERSHIP 
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el 
: 


sae tees 


cutting lip. Various cutters are availa- 
ble for 


different sizes. 


sharpening hollow chisels of 
The cutters, developed 
primarily for woodworking chisels, can- 
not be used with plastic materials. 
Greenlee Bros. and Co., Rockford, 


Ill. Circle 427 
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Nylon Polishing Belt 
Has Long Life 


Metalworking, 
working 


plastics and wood- 
polishing operations can be 
performed with this nylon abrasive belt. 
It is made by spraying slurry of alu- 
minum oxide or silicon carbide grain 
and a flexible adhesive on a nonwoven, 
random fiber nylon web. Next, the web 
is laminated to a cloth backing and 
then fabricated into an endless belt. 
Due to the relatively large openings 
between the nylon fibers, loading and 





UNBREAKABLE ! 


This is a punishing test for a hack saw blade. 
We do it to prove that a Marvel High-Speed-Edge 
Hack Saw Blade is unbreakable. A Marvel Blade 
can be bent like this thousands of times and it, 
still won't break 

Why? Because the blade body—to which a 
high speed steel cutting edge is welded—is 
made of a tough, non-brittle alloy steel designed 
to take the heaviest feed pressures and highest 
speecis any modern hack sawing machine can 
develop 

What does this unbreakable feature of Marvel 
Biades mean to you? 

1. Operators, knowing they can trust Marvel 

Blades not to break, tension them truly taut 


me one 


ARMSTRONG-BLUM MANUFACTURING CO 


(from 200% to 300% more than ordinary 
blades) to produce maximum obtainable 
accuracy of saw cut. 

2. They can safely apply heavier feed pres- 
sures and higher speeds without endanger- 
ing themselves or the machine to produce 
faster cutting-off. 

3. Longer cutting life is assured because the 
blade simply won't break. 

Ask for Marvel High-Speed-Edge Hack Saw 
Blades by name and you can be sure you're 
getting the unbreakable blades designed to 
give you maximum accuracy, speed, and safety 
in your cutting-off operations. Leading Indus- 
trial Distributors have Marvel Blades in stock. 


BETTER MACHINES 
BETTER BLADES 


-* 5700 Bloomingdale Avenue + Chicago 39, Illinois 
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clogging are reduced and heat gen- 
erated during polishing is quickly dis- 
sipated, The belts available in widths 
up to 24 inches, conform readily to 
irregular surfaces and produce extreme- 
ly high finishes, making subsequent 
buffing unnecessary in many cases. 

Coated Abrasives Div., Armour Alli- 
ance Industries, 16123 Armour St.. N.E., 
Alliance, Ohio. Circle 428 


Grinding Wheel Has 
Throwaway Mount 


For weld grinding and light snagging, 
the Cut-N-Saucer reinforced grinding 
wheel has a saucer shaped wheel and a 
throwaway mount. The saucer shape per- 
mits the operator to hold the wheel at 
a closer angle to the work, resulting in 
easier control and less operator fatigue. 


The wheels are available in 7 and 9-inch 
sizes to fit threaded spindles on porta- 
ble grinding equipment. The perma- 
nently attached Dis-Card mount permits 
the wheel to be installed on the grinder 
in seconds. No separate mounting pad 
is required. 

Norton Co., 1 New Bond St., Worces- 
ter 6, Mass. Circle 429 


Hydraulic Pump Handles 
High, Low Pressures 


This two-speed hydraulic hand pump 
handles high force, high pressure re- 
quirements up to 10,000 psi and delivers 
7.35 cu. in. per stroke from zero to 200 
psi to move the cylinder piston to and 
from the work. The Dualmaster, Y-29 
series, automatically changes to the 
high pressure stage when a load is en- 
countered, delivering 0.294 cu. in. per 
stroke from 200 to 10,000 psi. The 
cover plate, to which pump and valving 
are mounted, permits the unit to be 


used with various reservoirs and the 
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mounting pad on the cover plate accepts 
either a two-way valve for controlling 
single-acting cylinders or a four-way 
valve for controlling double-acting cyl- 
inders. Reservoir capacity is 2 gal. 
Owatonna Tool Co., 544 Cedar St., 
Owatonna, Minn. Circle 430 


Digital Process Controller 
Adds, Subtracts 


When are reached, 
this digital process con- 
troller automatically actuates machine 
control functions. The controller adds 
or subtracts when pulses from a trans- 


numbers 
add-subtract 


preset 


ducer or sensing device are applied on 
two lines to the controller for virtually 
any up-and-down counting or measur- 
ing operation. When successive preset 
numbers are reached, control functions 
are performed. Preset numbers can be 
set up by panel knobs or by punched 
tape, magnetic tape or punched cards. 
Tyypical applications of the controller 
include cutting-to-length, positioning, 
balancing, drilling and coil winding. 

Louis Allis Co., Dept. P, Milwaukee 
1, Wis. Circle 431 


Heat-Treating Unit 
Does Many Jobs 


Practically every heat-treating opera- 
tion can be done with the Model TP-D 
triple purpose furnace. It can be used 
for hardening, forging, welding, anneal- 
ing, normalizing, pack carburizing and 
nonferrous metal melting. The three- 
furnace unit consists of a pot furnace, 
an oven and a forge. It is available in 
five sizes for gas-fired heating. 

Sunbeam Equipment Corp., 168 Mer- 
cer St., Meadville, Pa. Circle 432 


Optical Attachment 
for Visual Grinding 


Consisting of a microscopic eyepiece 
through which are seen the wheel and 
workpiece, magnified 25, 50 or 100 
times and superimposed over the de- 
sired form on a reticle, this instrument 
permits visual control for grinding on 
surface and cylindrical grinders. It 
provides continuous optical inspection 
through all stages of form grinding. An 
independent optical unit that can be 
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“NO OTHER HEAD 


OFFERS SUCH RANGE 


and VERSATILITY () 


ON THE 
PRODUCTION LINE”* 





JARVIS 
UNIVERSAL JOINT 
MULTIPLE SPINDLE 

HEADS 


* For example, you can add to 
the basic head one or 

more of 20 optional 

accessories (such as Spindle 
Assemblies, Spindle 

Cluster Plate, Base Plate, 

Guide Rods, etc.) to meet 

the requirements of a particular job. 
With Jarvis Heads you have a 
greater selection of parts and acces- 
sories. A buy-only-what-you-need, 
custom-built head without having to 
pay the high cost of regular custom 
designed heads. Universal joints are 


of an advanced structural design which feature: low deflection 
rate; superior fatigue resistance; greater overload capacity and longer life. Joints 
have a snap-on feature and can be slipped off the spindle without use of tools. 


EXCLUSIVE JARVIS FEATURES 
Cut-away view (below) reveals high 
strength, light weight aluminum alloy 
castings, heavily ribbed for durability; 
gears and spindle drivers run in ball 
bearings, have more than thrust load 
capacities; idler gears mounted on 
heavy duty needle bearings running on 
specially heat treated steel studs; adjust- 
able outrigger arms locked in position 
with threaded studs located in double 
“T” slots for positive 

positional settings. 


DOUBLE “T” SLOTS, 
NOT FOUND ON 
MOST OTHER 
HEADS, ADD 
RIGIDITY 


S 


@ 
WAU corPorRATION 


NO NEED TO INVENTORY 
SEVERAL FIXED HEADS 


Head converts easily to a fixed head 
by adding a Jarvis Spindle Cluster Plate 
(shown below) which can be jig bored, 
by you or by us, to locate spindles to 
suit hole spacing required. Cluster Plates 
will aid in reducirg setup time and will 
assure correct setup each time. 





Title 








Street 





City & State 
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SEND TODAY FOR COMPLETE DETAILS 
JARVIS CORPORATIO! 


iN, 
30 Pease Ave., Middletown, Connecticut 
____Send U.J. Multiple Spindle Head Catalog 
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still more parts 
from wire! 


attached to grinders, the Profiloscope 
ls irregular and intricate forms 
contro ; eg i Weld Stud 
that previously had to be ground on 70/min. 
special machines. 


3-WAY AIR CONTROL Parker-Hartford Corp., Hartford, 
Conn. Circle 433 
REGULATOR 
FILTER . ‘ 
LUBRICATOR | | Units Convert Machines Tube Pitting 
to High-Speed Grinders emg 
This compact packagé unit removes dirt, 
grit scale and moisturé—prevents rusting 


: : 9 950 i 
and scoring—balances air surges—serves Holes from 0.020 to 0.250 ine h m 
as shut-off vaive. diameter can be ground with the Vul- 
Saves many dollars and valuable time by canaire grinding units. The 300 Series. 
preventing unnecessary maintenance— 


down-time—and replacement of costly air with a speed range of 215,000 to 300.- 


C : Fi d Coll 
tools and equipment. 000 rpm, is used on holes 0.020 to 0.090 noo ad 


inches in diameter. The 5000 Series, for 


REGULATOR 


: > Ball Stud 
Accurate , y 60/min. 
Dependable : 
Positive Seating tg ~~ 
Large orifice and piston +“ fs" 
maintains accurate pressure ¥ 


adjustment. Automatic bleed-off 
valuable. set-up time. 
ices pressure Surges. Proper pressure 
res peak performance holes measuring 0.090 to 0.250 inches 


Quick Release Nut 
min. 


in diameter, has a speed range of 100,- a 
FILTER en - S : These 
000 to 175,000 rpm. These units, which eis 
Dual Filtering are interchangeable with the 10,000 and 
Cyclonic Action 20,000 Series units for grinding 0.250 
Fine filtering removes dirt to 8-inch holes, have an accuracy to 
scale and condensate. Pre- tenths. 


vents damage due to dirty op . _ . 
air. Permits air tools to Vulcan Tool Co., 730 Lorain Ave.., 


Operate at top efficiency. ' . “2 
Leae..down-time, more pro- Dayton 10, Ohio. Circle 434 
duction-time 


LUBRICATOR Hydraulic Cylinder Handles 
Automatic Won't Flood 3500-Psi Operation 


Automatic foglike oi! mist pro- 
tects and lengthens service life ‘es > > Series ij or. 
of ai teole O88 enuioment. fer Features of the HH Serie inter 


vents costly repairs and replace- changeable hydraulic cylinders include 
ment of air tools due to scoring : X . iff 
and rusting. Assures long trouble: tie rod construction and four different 
free service types of piston packing for various ap- 
plications. They are available with 
REGULATOR-FILTER bores from 14 to 14 inches and with 18 


mountings for operation up to 3500 psi. 











Accurately regulated, 
clean, moisture-free air 
assures a smoother, more 
efficient tool operation. 
Maintain peak production. 
Cut production costs. 


Ask for Bulletin 80, listing and 
describing our complete line e na \ ne 
of Air Controls. u ~ a 


PERFECTING SERVICE Co. Ee Al MACHINERY C0. 
332 Atando Ave Charlotte 6, N. C 





pita hic ag ve any Ang 
New York . Prov Montrea ana 
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Piston rods are 110,000 psi high tensile 
steel and rod wipers are of Teflon. Roc 
packing is the self-adjusting, multilip 
type. Their tapered cushion eliminates 
cushion adjusting screws, provides posi- 
tive gradual deceleration and eliminates 
shock. 

Sheffer Corp., 326 W. Wyoming Ave., 
Cincinnati 15, Ohio. Circle 435 


Nutrunner, Screwdriver 
Clutch Controls Torque 


Two models with a torque control 
clutch have been added to the 41F 
Series air-powered, pistol grip screw- 
drivers and nutrunners. This clutch is 
adjustable for torque from 5 to 100 
in-lb. Clutch jaws automatically dis- 
engage when a _ preset torque is 
reached and set themselves for the next 


fastener as soon as the tool is released 


y \ 


from the work. The nutrunner model 
has a %¢-inch square drive front end. 
As a screwdriver, the tool has a %4- 
inch female hex spindle. 

Buckeye Tools Corp., 5003 Spring- 


boro Pike, Dayton 1, Ohio. Cirele 436 


Roll Feed Has 
Long Stroke 


Equipped with a set of fully enclosed 
gears, the Series 9 PRF precision roll 
feed has an adjustable stroke of 0 to 9 
inches. Roller lengths are suitable for 
15-inch stock widths. The roll feed is 


reversible and has a roller cam clutch. 
The bottom feed roller is 3% inches in 
diam and is completely hollow to re- 
duce inertial lag and momentum, thus 
permitting operating speeds up to 200 
spm. Heavy roll pressure is maintained 
by spring loading, giving positive, non- 
slip feeding. The unit can be operated 
with or without a bell crank. 
Benchmaster Mfg. Co., 1835 W. Rose- 
crans Ave., Gardena, Calif. Cirele 437 
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Dial Indicator Holder 
Speeds Center Finding 


This Ever-True dial indicator holder 
simplifies center finding. One adjust- 
ment of the holder’s eccentric shank 
aligns the dial indicator to the spindle 
centerline. This setting can be locked 
and permanently retained to compen- 
sate for the characteristic offset of the 
ball point from center. To adjust the 
dial indicator to sweep any diameter, 
a knurled knob is turned in a‘ positive- 


The holder will indicate from %¢ to 12 
inches in diameter. 

Edgcomb Engineering and Engrav- 
ing Co., 1105 N. Hollywood Way, Bur- 
bank, Calif. Circle 438 


Electrolytic Grinders 
Machine Hard Materials 
Additions to a line of oscillating elec- 


trolytic grinders are Models EGD-12 
and 14. With duplex infeed tables, these 


locked rigidly at the desired position. 











you can 
design 


THE OHIO KNIFE CO. CAN MAKE 


BETTER — our time proven proc- 
ess of bonding special analysis 
tool steel to tough machineable 
steel, then hardening the tool steel 
(65-66 Rockwell C) along entire 
length, enables us to give you 
hardened surfaces anywhere you 
want them. 


FASTER — we make hundreds of 
these special shapes for every 
conceivable application—our new 
production methods are geared to 
meet fast delivery requirements. 


LOWER-IN-PRICE — no one is as 
completely set-up — design, engi- 
neering, heat treating and produc- 
tion—to deliver these special ways 
to you at a price far below what 
it would cost you to make them 
yourself. 


IMPORTANT — we carry in hardened 
stock 12 standard way shapes in 88 sizes, 
with delivery from stock to 5 weeks. 


For FREE Bulletin-A, describing O-KNI-CO hard- 
ened ways, wear plates, etc., write Dept. 122-U 


THE OHIO KNIFE CO. 
CINCINNATI 23, OHIO 


Use Reader Service Card, CIRCLE 101 





models are especially suited for steel 
that may be and superalloy parts as well as carbide 
tools. Grinding with these machines is 


burrless and workpieces are free from 
metallurgical damage. The grinders ac- 
commodate 12 and 14-inch-diam wheels. 

Hammond Machinery Builders, Inc., 
1661 Douglas Ave., Kalamazoo, Mich. 
Circle 439 


Automatic Machining 
System Is Numerically 
Controlled 


Included in the Position Master nu- 
merical tape control package is a tape 
punch, a Bridgeport vertical miller and 
a control console. The tape punch is a 
transistorized measuring machine that 
operates electromechanically to punch 
tape for desired operations. The miller 
is completely fitted with a digital trans- 
ducer assembly, position indicating con- 
trols and motor drives. The fully trans- 
istorized control console contains a 
digital converter, tape reader and motor 
controls. Accuracy of the system 
which can be operated manually, semi- 
automatically or completely automati- 
cally—is +0.001 inch. 

Ultrae-Sonic Precision Co., Inc., Mount 


Vernon, N. Y. Circle 440 


Torque Screwdriver Has 
Inch-Ounce Range 


Made in both fixed setting and ad- 
justable models, this torque screwdriver 
is suitable for delicate electronic as- 
sembly work. The adjustable TS-100 
model has a torque range from 4 to 100 
inch ounces. Adjustment is made by 
setting a micrometer type dial, The 
tool contains a 14-inch square male 


drive, is 61% inches long and weighs 8 
oz. The fixed setting model, TS-SN1 
has a torque range from 1 to 100 ounce 
inches, is 5 inches long and weighs 
64% oz. 

Hunter Tools, 9851 Albertus Ave., 
Santa Fe Springs, Calif. Circle 441 


Screwdriving Unit Has 
Automatic Operation 


Incorporated in the dual spindle Tru- 
Tork automatic screwdriving machine 
are two air-fed screwdrivers with Tru- 
Tork nose pieces and a double track 
oscillating hopper with two metering 
devices. In operation, a shuttle type fix- 
ture is used to push the part into posi- 
tion where it is held firmly by a nylon 
pressure pad. When the part is centered 
under the driving head, a limit switch 
is contacted which initiates the drivers. 


Screws are simultaneously metered and 
completed parts are automatically un- 
loaded into the chute. The machine 
uses normal shop air pressure to oper- 
ate driving heads and a 40-lb pressure 
to operate the metering device. 

Clyde Engrg. and Mfg. Co., 937 East 
10 Mile, Madison Heights, Mich. Cir- 
cle 442 


Solid Carbide Mill 
Cuts Hard Metals 


Because of its tendency to counter- 
balance the right hand turning action 
of the spindle, the Master Mill solid 
carbide end mill results in a neutrally 
stressed tool. Available in sizes up to 
one inch in diameter and in ball end 
style, if desired, it is intended for 
either interrupted or uninterrupted 
machining of refractory metals Ry 50 
or harder. The mill has a multiple 
number of teeth which retain edge 
sharpness longer than conventional 2 
or 4 flute mills. 

Metal Removal Co., 1801 W. Colum- 
bia Ave., Chicago 26, Ill. Circle 443 


Chuck Solves Heat 
Generation Problems 


Problems caused by heat generation 
when holding large ferrous workpieces 
are solved by the Electroperm chuck. 
The chuck combines permanent mag- 
nets with electric coils to eliminate 


distortion due to thermal expansion 
while maintaining dimensional stabil- 
ity of the chuck. Electric current turns 
the chuck on but, once the chuck is 
electrically energized, permanent mag- 
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nets take over to provide the magnetic 
holding power. The permanent mag- 
netic holding also eliminates danger 
caused by power failures. The chuck 
is available in sizes from 12 x 24 inches 
to 42 x 96 inches. 

O. S. Walker Co., Worcester, Mass. 
Circle 444 


Toolroom Lathe Gains 
Tracer Attachment 


Shown below is a close-up view of 
the tracer attachment which, along 
with infinitely variable power feed, is 
a special feature of the Model 1020M 
manufacturing lathe. The machine 


takes a 14-inch cut in cold-rolled steel 
or turns to accuracies at 0.0004 inch 
in 12 inches. With a 12%4-inch swing, 
the spindle takes collets up to 1%- 
inch capacity. The machine is avail- 
able with either 20 or 30-inch centers. 
Power longitudinal feeds are from zero 
to 16 ipm and power crossfeeds from 
zero to 8 ipm. 

Rivett Lathe & Grinder, Inc., Brigh- 
ton 35, Boston, Mass. Circle 445 
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BIG SAVINGS IN 


LARGE CUTS 








CUT YOUR COSTS OVER 25% ON END MILLS 
12" DIAMETER AND LARGER WITH 


(ss Putnam Postiv-Lok design for 
large end mills eliminates the need 
for and expense of long tapered 
shanks. Instead, the Postiv-Lok con- 
cept of end mill tooling puts the heavy 
shank on a holder that quickly pays 
for itself through savings realized in 
the purchase of Postiv-Lok end mills 

Also, the use of Postiv-Lok end 
mills and holders eliminates the costly 
breakage that is possible with welded 
shank end mills. Postiv-Lok end mills 
are milled from solid stee|—there are 
no welds that might break and sepa- 


rate the shank from the fluted portion. 


Save this much on 
End Mills with.... 


HOLDER 


Thus, Postiv-Lok eliminates a cause of 
costly shut-downs and replacements. 

Another cost saving is realized 
with Postiv-Lok during tooling 
lighter, 
Postiv-Lok end mills are easier to 


change-over. Being much 
handle than large tapered shank end 


mills—easier to insert and remove 


And, when the next operation re- 


quires a different style or size of end 


mill, or even drilling and reaming, 


Postiv-Lok adapters permit quick 
change-over from one tool to another 
without changing the holder in the 


spindle. 








@ PUTNAM PRECISION TOOLS 


Postiv-Lok is a proven locking mech- 
anism for large end mills. It has saved 
time and costs for countless users 
throughout the country. Try it on 
your most rugged milling application. 
Postiv-Lok is available from stock on 
end mills ranging from 142” to 3” in 
diameter. Also, it can be furnished in 
special sizes and designs to your spec- 


ihcations. 


Here is how Postiv-Lok 


positive locking of end mills in the 


assures 


holder (see phantom drawing for 
lock construction ) Simply insert the 
end mill in the holder so the top flat 
is positioned to pass the locking pin; 
give the end mill a quarter turn to the 
right and it is securely locked in the 
holder. Tightening of holder set screw 
prevents end mill backlash. The end 
mill cannot vibrate loose or pull out 
of the holder. In fact, the locking ac- 
tion is aided by the torque of the end 


mill in operation 


When put to work on big jobs, the 


fast, free-cutting action of Postiv-Lok 


end mills really save time and costs 
Also, their exceptional durability as- 
sures long life even when operated at 
high speeds and heavy feeds. Try 
them on your toughest jobs—they will 


get them done faster and at lower cost. 


CUT FASTER =LAST LONGER 








Over 1800 Standard 
Types & Sizes of 
Putnam End Mills 


Now you can order standard end 
mills ranging in diameter from 1/32” 
to 6” and get off-the-shelf delivery. 
In the Putnam 1800 
standard types and sizes, are many 
end that 
“specials” by other manufacturers 


line of over 


mills are considered as 

Regardless of your requirements, 
there probably is a Putnam standard 
end mill that will exactly meet your 


needs. Thus, you can obtain quicker 


delivery, plus all the superior Putnam 
cutting qualities, and at lower costs 
than “specials”. 


You will save time, money and space by using 
the services of your local Putnam Distributor 


@ He has large stocks that are immedi- 
ately available 


@ He is dependable and handles quality 
products. 


@ A source for new techniques and new 
products. 


@ Being one source for many products, 


nw 
put ec oaee 


L . 
= Charlevor* Ave » 
Detroit 7. Mick. ae 

~. 
‘ ‘ 
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he simplifies your purchasing. 


@ He affords 
your needs. 


personalized attention to 


@ Using his services assures savings in 
your stockroom space requirements. 


@ His stocking of products means you 
have less money tied up in inventory 


\ DISTRIBUTORS 
\ IN CITIES 
COAST TO COAST 
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Executive changes have been announced 
by Chromium Corporation of America, 
New York, N. Y. Wituiam J. Zuprisky 
(pictured), formerly executive vice 
president, has been elected president 
and chief executive officer, succeeding 
Donan H. Bisset (pictured), who has 
been named chairman of the board. 
Zubrisky and Bissell have been associ- 
ated with Chromium Corp. for more 
than 35 years. 


The election of VERNON Marsu (pic- 
tured) to vice president of the American 
Pulley Co., Philadelphia, Pa., a divi- 
sion of Van Norman Industries, Inc., has 
been announced. Marsh had been fac- 
tory manager. He joined American 
Pulley in 1959 with more than 20 years 
experience in production and manufac- 
turing methods. 


Louts B. ZamBon (pictured) has been 
appointed vice president of engineering 
by Pratt & Whitney Co., Inc., West 
Hartford, Conn. After impressive service 
with the U. S. Air Force, Zambon, from 
1955 to date, was responsible for the 
engineering, development and market- 
ing programs of advanced turbo-jet 
engines for a leading manufacturer in 


the field. 


Joun J. Wattace has been elected 
president and general manager of Prab 
Conveyors, Inc., a Detroit, Mich., manu- 
facturer. Wallace was previously as- 
sociated with Hapman Conveyors, Kal- 
amazoo, Mich. He was active in aircraft 
and machinery manufacturing prior to 
joining Hapman in 1957. 


M. B. Donanve has been named vice 
president in charge of sales for Edlund 
Engineered Products, Inc. He was form- 
erly president of Aviation Industries, 


Vernon Marsh 
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Louis B. Zambon 


William J. Zubrisky 


Elizabeth, N. J., and assistant to the 
president of Air Associates, Teterboro, 


N. J. 


Lionel Corp. has announced the election 
by the board of directors of Lionel 
Electronic Laboratories of Dr. WALTER 
K. VoLKers (pictured) as president, 
director and chief executive of Lionel 
Electronic Laboratories, formerly An- 
ton Electronic Laboratories, located in 
Brooklyn, N. Y. Prior to joining 
Lionel, Dr. Volkers served as vice presi- 
dent of research and development for 
the Massa Div. of Cohu Electronics, 
Inc. NicHotas Anton, who formerly 
occupied these positions, has resigned, 
but will remain associated with the 
laboratories in an advisory capacity. 


Chicago Pneumatic Tool Co., New York, 
N. Y., has announced the election of 
Guy J. Correy as chairman of the 
board and chief executive officer. Coffey 
succeeds H. ARNOLD Jackson who will 
continue as a director and chairman of 
the executive committee. NorMAN REAp- 
MAN has been elected president to suc- 
ceed Coffey. Readman, formerly manag- 
ing director of overseas operations, 


Harry L. Showalter 


Donald H. Bissell 


joined the company in 1943. THomas 
F. Noonan, elected vice president and 
comptroller, has been with Chicago 
Pneumatic since 1938. Carra L. LANE 
is a new vice president and manager of 
plant operations. 


Rheinische Stahlwerke (Rheinstahl), 
Essen, Germany, has appointed Harry 
L. SHOWALTER (pictured) as director of 
North American operations. Showalter 
is an American industrial consultant and 
owner of Girard Associates located in 
Chambersburg, Pa. In _ appointing 
Showalter, Rheinstahl emphasized its 
intention to foster and expand its al- 
ready extensive cooperation with Ameri- 
can industry all over the world. 


James A. Mivier has been appointed 
vice president in charge of engineering 
research and development of Motec 
Industries, Inc., Hopkins, Minn. Miller 
began his engineering career in 1942, 
and joined Motec Industries in 1959, 


Rockwell-Standard Corp. has announced 
that Cot. Wittarp F. Rockwe tt, chair- 


man of the board of both Rockwell- 
Standard Corp. and Rockwell Mfg. Co.., 


Walter K. Volkers 
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NOPAK 
OFFERS 


NOPAXAM 


The addition of Nopaxam palm button, cam, lever and 
air operated valves “closes the Nopak circuit.” Precise 
control — mechanically or electrically signaled — can now 
be completely Nopak. Singularly or in combination, No- 
paxam, Nopak “V” valves and Nopak-matic valves will 
NOPAK-MATIC meet your most complex circuit requirements. 


Nopak “V,” 4-Way, Pilot Operated Nopaxam Precision Spool Valves 

Slide Valves For air or hydraulic 

For direct or re- service to 150 psi. Pilot 4 
mote control. Either or mechanically oper- 
single or double air ated, these valves are 
pilot or solenoid actu- small, compact, easily 
ated. Simple, proven mounted, have ex- 
design, durable construction tremely short throw 
insure trouble free operation. and high flow rates. 

See Catalog 102-A. See Catalog N. 


NOPAK-MATIC Poppet-Type, 
Pilot Operated Valves 


Fast acting, high volume air valves from 4” 
to 14%” with master (air piloted), single or 
double solenoid. Side or bottom ported sub- 
plates or manifolds. Removing cover plates 
affords easy access to piston poppets housed 
within removable, interchangeable cartridges. 
100% J.1.C. See Catalog 105. 





Other NOPAK “CVA*” Products 
NOPAK Class 1 Cylinders 
Brass Tubing and Tie-Rod Construction. For 
pressures to 250 psi. Choice of adjustable 
cushion, self-regulating or non- —_— 
heads. Diameters from 114” to 16”. 
Standard Mountings. See Catalog 101- Ne 


NOPAK Class 6 Bore-Rated Cylinders 
Compact steel plate, square head with tie- 
rod and honed steel tubing construction. 
For air pressures to 250 psi. hydraulic © 
pressures to 1500 psi. See Catalog 106. 


NOPAK Class 7, Square Barrel Cylinders 
Made with pressure-cast and extruded aluminum. 
Mounting holes can be drilled or tapped directly 
into cylinder tubing. %” to 3” bores pressure 

rated for 200 psi. air or 1000 psi.oil. 7 universal 

mountings. See Catalog 107. 

*CVA Cylinders, Valves, Accessories 
NOPAK offers a complete line of Matched 


Fluid Power Components 
Na BAK. wornx owision 
a -Henning Mfg. Co. 
¢ s ieaech aaah 2750 S. 31st St., Milwaukee 46, Wis. 
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Men at Work 
i u mth i a 
has been elected chairman of the Coun- 
cil of Trustees, the governing body of 
the Association of the United States 
Army. This honor was especially signif- 
icant in that Col. Rockwell is the only 
individual ever to hold this office for 


more than one term. 


Puiu S. Focc, board chairman of 
Consolidated Electrodynamics Corp and 
vice chairman of Bell & Howell Co., has 
been elected chairman of the board of 
Consolidated Systems Corp., Monrovia, 
Calif., an associate company of Allis- 
Chalmers, Bell & Howell, and CEC. 
Fogg succeeds Wittiam E. Roperts, 
formerly executive vice president of Bell 


& Howell. 


The appointment of Wittiam R. Don- 
NELLY as president of Chrysler Corp.’s 
Amplex Div., has been announced. Don- 
nelly succeeds Witu1am P. BALTHROP 
who recently was appointed president of 
Airtemp Div. Prier to his new ap- 
pointment, Donnelly was treasurer of 
Chrysler International, S. A., with head- 
quarters in Geneva, Switzerland. 


The board of directors of Ford Motor 
Co. has elected Eucene Boroprnat, Jr., 
as a vice president. Bordinat, chief sty- 
list of the Lincoln-Mercury studio since 
1958, will become director of styling, 
succeeding Georce W. Wacker. Walker, 
who retires this month, will continue to 
serve as styling advisor. 


Hitchiner Mfg. Co., Inc., has announced 
the election of Howarp W. JoHNsoN to 
the board of directors of the firm. John- 
son is dean of the school of industrial 
management at Massachusetts Institute 
of Technology, Cambridge, Mass., and 
is a director of and consultant to a num- 
ber of other industrial firms. 


W. B. Burkett, chief engineer for the 
Los Angeles division of McCulloch 
Corp., has been promoted to vice presi- 
dent and general manager. Burkett will 
be responsible for the engineering, 
manufacturing, sales and quality control 
functions of the Los Angeles division. 


Merkle-Korff Gear Co., of Chicago, II1., 
has announced the election of WALTER 
Stranp, formerly vice president and 
general manager, as president; and 
Joun Simms, formerly assistant vice 
president, as vice president. Strand 
joined the firm in 1937 as assistant to 
the president. Simms has been with 
Merkle-Korff for eleven years and has 
successively been production manager, 
plant manager and sales manager. 


Water H. Irwin has been appointed 
president of Metal Atomizing and 
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Processing Corp., manufacturers of’ 
ferrous and nonferrous metal powders. 
Irwin was formerly vice president of 
Canada Metal Co. Ltd., a subsidiary 
of National Lead Co. 


Edward M. Haines 


J. Roy Barefoot 


Epwarp M. Haines (pictured) has been 
elected to the new post of vice president 
of engineering for Stanley Works, New 
Britain, Conn. Haines will be responsi- 
ble for the direction of Stanley Works’ 
manufacturing engineering and product 
development activities. Before joining 
Stanley, Haines was vice president and 
assistant to the president with York 
Div. of Borg Warner Corp. 


The board of directors of McKay Ma- 
chine Co., Youngstown, Ohio, has ap- 
pointed J. Roy Bareroot (pictured) 
to be the firm’s executive vice president. 
Ratpw N. Lerrzerz will fill the post 
of vice president and treasurer. D. M. 
Davis, formerly vice president and 
treasurer, was appointed vice president 
in charge of special projects. Barefoot 
had been president of Federal Machine 
and Welder Corp. until that firm’s mer- 
ger with McKay. 


The board of directors of Rohr Air- 
craft Corp., Chula Vista, Calif., has 
elected J. S. Rice as a vice president 
of the corporation. Rice has been man- 
ager of the company’s manufacturing 
plant at Riverside, Calif., and will con- 
tinue in that capacity. Prior to joining 
Rohr, he was manager of military sales 
for Garrett Corp. in Los Angeles. 
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STANDARD’S 
Center- Cutting 


END MILLS... 


Built 
TOUGH 
ENOUGH 


for tough 
metals... 


. . whether it’s plunge or traverse 
cutting ... profiling . . . cavity mill- 
ing . . . die sinking or conventional 
slot milling, STANDARD’S END 
MILLS perform longer, more effi- 
ciently, with a finer work finish on 
difficult machining operations. 


e ... Call the STANDARD Dis- 
tributor in your area, he will show 
you a variety of TWO-, FOUR- and 
SIX-FLUTE, Double or Single End 
Mills... 


MORE metal . Standardize 
removed at . with STANDARD 
LESS COST « Quality! 


For Twist Drills, Reamers, Taps, Counterbores, End Mills, Milling Cut 
Hobs, Gages, Dies, Carbides (solid or tipped) . . . and for En 
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Charles Van Auken, Assistant Chief Production Engineer at Lear 
Romec Division of Lear, Inc., Elyria, Ohio tells us: “Threading specs 
for this lock-nut for a jet engine vane pump are tough. . . 14—12N 
—3A, +.0000 and -.0045 on pitch diameter, 100 RMS on surface 
finish. Naturally, we use a NAMCO 5-Chaser Vers-O-Tool. It con- 
sistently surpasses the specs and sets up in a fraction of the time 
required for a 4-chaser tool. On threading jobs like this, the 5-Chaser 
Vers-O-Tool is our margin of profit!” Anyone who has ever used 
a NAMCO 5-Chaser Vers-O-Tool will agree. There just isn’t anything 
that threads better. And, there are good reasons .. . all outlined in 
our new Bulletin DV-1 “Five Circular Chaser Threading”. At your 
request, we'll be happy to send you a copy. 
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Tungsten Die Steel—A new tung- 
sten tool and die steel developed by The 
Carpenter Steel Co., Reading, Pa., of- 
fers up to four times the service life of 
high-carbon, high-chrome steels. Known 
as Carpenter Hi Wear 64, this steel is 
a deep-hardening grade that can be 
heat treated at temperatures lower than 
those required for other steels designed 
for high-wear applications. Hi Wear 64 
hardens through to the center in sizes 
up to 6 inches in cross section when 
oil quenched from 1450 F. Intricate 
shapes up to 2 inches in diameter can 
be hardened from 1550 F. Relatively 
low hardening temperature of this steel 
offers maximum protection against the 
danger of distortion 
and surface damage while saving on the 
expense of hardening at high tempera- 
tures. 


decarburization, 


Grinding Wheel Hardness—Devel- 
opment of a new method of determin- 
ing the hardness of grinding wheels 
has been reported by the University of 
Michigan. The test, which can be run 
on a wheel in just a few seconds, in- 
volves small amounts of 
abrasive from the surface of the grind- 
ing wheel by contact with a hard steel 
wheel. The steel 


crushing 


-small and 
is mounted at 45 deg 
to the surface of the grinding wheel, 
on a spindle attached to a force-measur- 
ing dynamometer. In testing, the grind- 
ing wheel is rotated and the small 
wheel passes over its surface. Reaction 
forces measured by the steel wheel 
provide a sensitive indication of signifi- 
cant variations in wheel hardness. 


wheel 
conical in shape 


Protecting Painted Surfaces—A 
new acid etch that provides increased 
paint protection on galvanized surfaces 
has been developed by the Martin- 
Senour Co., Chicago. Called Galva 
Etch, it cleans and etches galvanized, 
galvanealed, zinc-treated and cadmium- 
plated surfaces preparatory to painting. 
Providing a good anchor for paint while 
improving the quality and durability of 
the paint coat, the acid etch prevents 
the flaking and peeling which common- 
ly occurs with zinc-treated metals. 


Machining Malleable Iron — New 
data on the machining characteristics 
of malleable iron castings indicate 
1. that the ferritic grades can be worked 
easier and faster than many of the 
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free-cutting steels and 2. that hardness 
values are not adequate as indicators 
of malleable’s machinability. Compari- 
sons of three grades of pearlitic malle- 
able iron with nodular and grey irens 
of similar hardness show that one grade 


of pearlitic malleable was greatly su- 
perior, a second about equal in machin- 
ing characteristics, and a third inferior 
to the other two metals. 

This phase of the research fortified 
conclusions drawn from previous stud- 
ies which indicated that microstructure, 
especially in the case of malleable irons, 
had more to do with machinability than 
any other characteristic. Although mal- 
leable is a ductile engineering material, 
carbon is contained in its matrix. This 
contributes to the lubricating effect be- 
tween tool and workpiece, and to the 
formation of discontinuous chips. 








Aluminum motor housing AFTER 
Vibratory Finishing 


Amazing, how inexpensive complex finishing can be! 


In some cases, the Pangborn Vibra- 
tory Finishing Machine has reduced 
finishing time by over 90%. You 
know what this means in time and 
labor savings alone. Especially since 
this machine tackles complex finish- 
ing assignments with the same ease 
and speed as simple ones. 

Its uses are amazing, too. It de- 
scales, deburrs, burnishes, radiuses, 
fine-finishes. It handles a wide vari- 
ety of materials . . . metals, plastics 
and ceramics. And this machine 
tackles complex and difficult jobs 
impossible or impractical to do by 
other methods . . . and does them 
quickly and economically. 

The exclusive air-cushioning sys- 
tem built into every Pangborn Vi- 
bratory Finishing Machine provides 
better and closer amplitude control 
and offers automatic adjustment for 


any weight load. Air-cushioned floor 
mounts eliminate any transmitted 
vibration. No special foundations 
are necessary. Variable speed con- 
trols available on all models. Auto- 
mated and auxiliary equipment, 
media, compounds for every need. 
Send parts with exact finish specifi- 
cations or finished specimen for 
sample processing in our laboratory 
to Mr. William Brandt at: 

PANGBORN CORPORATION, 4700 Pangborn 
Blvd., Hagerstown, Md., Pangborn Canada, 
Ltd., 47 Shaft Rd., Toronto (Rexdale), Can- 
ada—- Manufacturers of Vibratory Finishing, 


Blast Cleaning, Dust and Fume Control Equip- 
ment; Rotoblast® Steel Shot and Grit®. 


Panqborn 
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Winter Brothers fluteless ‘Rocket’ Taps produce superior threads 
in materials such as aluminum, brass, copper, ductile steel and 
die castings by chipless forming, rather than by cutting. Because 
these taps actually displace metal without removing it, no chips 
are formed to clog flutes and cause tap breakage. Resharpening is 
virtually eliminated; longer tool life is assured. Formed threads 
are extremely accurate, have an excellent burnished finish and 
offer maximum strength. 


‘Rocket’ Taps are stocked by your local Winter Distributor. Call 
him today for complete information. Or, write for our free, informa- 
tive brochure on ‘Rocket’ tapping. 


WINTER BROTHERS COMPANY 


Rochester, Michigan, U.S.A. 


DISTRIBUTORS IN PRINCIPAL CITIES. BRANCHES IN NEW YORK 
CHICAGO * DALLAS * SAN FRANCISCO ¢ LOS ANGELES 


\ / Choose from 
iF Winter's Wide Line of 
\ Taps, Dies and Gages 


CALL YOUR WINTER DISTRIBUTOR 
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MoperRN PropucTiOoN MANAGEMENT—By El- 
wood S. Buffa. Published by John Wiley & 
Sons, Inc., 440 Park Ave., S., New York 16, 
N.Y. Price $10.25. 636 pages. 

Beginning with a brief review of the 
history of management in production, 
this book progresses to management’s 
role in the Space Age. Principal sub- 
jects covered include analytical meth- 
ods used by management, design of pro- 
duction systems, and their operation 
and control. Each of these is subdivided 
into the various topics of importance to 
engineers who are considering manage- 
ment as a career. 

Readers, either in or out of manage- 
ment, will find the discussions of digital 
computers and automation highly use- 
ful. The approach taken to these topics 
is fundamental and should provide an 
excellent base from which to study the 
more advanced or specialized aspects of 
automation. 


How To Become A Proressionat ENncr- 
NEER—By John Constance. Published by 
McGraw-Hill Book Co., 330 W. 42nd St., 
New York 36, N. Y. Price $5.50. 272 
pages. 

Of interest to engineering students 
and seasoned engineers alike, this book 
states the purpose of professional regis- 
tration and summarizes laws and regu- 
lations regarding its attainment. Men 
considering application for registration 
will find the chapters on the registra- 
tion examination particularly useful. 
These discuss the examination in detail, 
showing the subjects covered, the 
amount of time spent on each, and the 
values assigned to each in the different 
States. 


Piastics Tooumnc, Seconp Epirrion—By 
Malcolm W. Riley. Published by Reinhold 
Publishing Corp., 430 Park Ave., New York, 
N. Y. Price $7.50. 216 pages. 

Many of the materials and techniques 
described in this book are relatively 
new and were not discussed in the first 
edition. These include metal-fiber re- 
inforced plastics and gas or electroless 
nickel-plated surfaces for plastic tools. 
Data and use of each technique are 
treated clearly and concisely, and 
enough theory of resin chemistry is 
discussed to enable engineers to work 
intelligently with modern plastics. 
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Reinrorcep Puastics ror ROCKETS AND 
AtrcrAFt—Published by American Society 
for Testing Materials. Price $5.50. 134 
pages. 

Consisting of papers presented at 
the Third Pacific Area National Meet- 
ing of ASTM, this book examines the 
role of plastics in Space Age applica- 
tions. Topics discussed include rein- 
forced plastics, high-temperature struc- 
tural applications, evaluation of plas- 
tics, principles and capabilities of ab- 
lation, re-entry conditions and arc-jet 
measurements. 


Automotive Wexipinc Desicn—Published 
by American Welding Society, Inc. Price 
$2.50. 48 pages. 

Recommended designs for welded 
components are discussed in this book. 
Also discussed are standards, symbols 
and types of welding to apply .to cer- 
tain applications. Although this book 
has been compiled for designers in 
automobile factories, its usefulness will 
extend to all designers concerned with 
welding. 


Hicu-STRENGTH STEELS FOR THE MISSILE 
Inpustry—Edited by H. T. Sumsion. Pub- 
lished by the American Society for Metals, 
Novelty, Ohio. Price $12. 276 pages. 
Comprised of papers presented at a 
symposium on the subject, this book 
covers the following papers: Materials 
and Fabrication Problems in Pressure 
Vessels; Stress Corrosion of Aircraft 
and Missile Steels; Fracture Theory in 
Pressure Vessels; Pressure Vessel Re- 
liability; NASA’s Program—High- 
Strength Sheet Alloys; New Ultra-High- 
Strength Steel for High Performance 
Rocket Motor Cases; Fabrication Tech- 
niques for Rocker Motors; Shear Spin- 
ning in Fabrication of Solid-Propellant 
Rocket Cases; Large Solid-Propellant 
Rocket Case Fabrication by Deep Draw- 
ing; and Future Applications of High- 
Strength Steels. Prepared by experts 
in these fields, the papers present an 
excellent picture of the current appli- 
cations of steel to missile development. 


Nuctear Encineerinc—By Gilbert Cahen 
and Pierre Treille. Published by Allyn and 
Bacon, Inc., 150 Tremont St., Boston 11, 
Mass. Price $8.50. 394 pages. 

Translated from the French and 
brought up to date by Gilbert B. Me- 
lese, this book reviews the principles 
of nuclear physics in its early chap- 
ters and then moves into the theory of 
nuclear reactors. Types of reactors cur- 
rently used in Britain, France and the 
Soviet Union are discussed. 

Teaching aids included in Nuclear 
Engineering are conversion and nuclear 
data tables, charts, graphs and prob- 
lems related to basic principles. Excel- 
lent documentation and bibliographies 
are provided for the benefit of students 
interested in further study. 
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Quick-Change Detachable Heads, an exclusive, patented feature 
of National Gun Drills offer maximum production economy, 
assure less drilling downtime. Available on both Center-Cut and 
Target type Gun Drills larger than 17/32” in diameter, the Quick- 
Change design allows resharpening or replacement without re- 
moving the drill shank from the machine. 

Target Gun Drills permit straighter, deeper drilling to closer 
tolerances. A solid core is formed that acts as a continuous center 
guide in the hole being drilled with a resulting increase in accuracy. 
Center-Cut Gun Drills are recommended for peak efficiency on 
certain applications such as blind-hole and interrupted-hole drilling. 
Call your National Distributor for complete information. Or, write 
for our Gun Drill Manual. 


NATIONAL TWIST DRILL & TOOL COMPANY 


Rochester, Michigan, U.S.A. 


DISTRIBUTORS IN PRINCIPAL CITIES. BRANCHES IN NEW YORK 
CHICAGO * DALLAS * SAN FRANCISCO ¢ LOS ANGELES 


*Just One of 
National's Parade of 
Plus Products 
CALL YOUR NATIONAL DISTRIBUTOR , 
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Machinability Testing 


Testing of the machinability of metals 
by applying a constant feed pressure, 
usually with a weight, has been prac- 
ticed for many years. H. Becker de- 
scribes an improved technique in an 
article: “Kurzpruefung der Zerspan- 
barkeit von Automatenstaehlen nach 
dem Gewichtsvorschub Verfahren,” 
which appears in Stahl und Eisen, Vol. 
81, No. 1, 1961, p. 46-50. 

In Becker’s method, the lathe car- 
riage is moved by a weight that re- 
places the feed rod or leadscrew. The 
resulting feed rate is used as a measure 
of machinability. Becker found it nec- 
essary to use special roller bearings 
underneath the carriage in order to 
avoid tilting of the carriage. Also, he 
installed automatic devices for meas- 
uring the distances traveled and the 
rpm of the machine. Covers were used 
to keep the guideways free of chips or 
other foreign material that could 
change the coefficient of friction. 

The weight that pulls the carriage 
must be adapted somewhat to the ex- 
pected machinability. Thread cutting 
would occur in the case of a weight 
that is too heavy or, in the case of a 
weight that is too light, the tool would 
not cut—it would only scratch the work- 
piece. Becker finds, however, that ma- 
chinability testing by the constant pres- 
sure method is advantageous for com- 
paring several steels of the same group, 
carbon steels for example, since the 
method is sensitive and permits small 
differences in machinability to be read- 
ily determined. 


Dynamic Chucking Force 


Due to increased cutting speeds, the 
centrifugal forces acting on hand-oper- 
ated chucks have increased about a 
hundredfold during the past three de- 
cades. The higher centrifugal forces 
decrease the gripping force that holds 
the workpiece. Since the trend is 
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toward even higher cutting speeds, it 
is important to investigate the decrease 
in gripping force with increasing 
speeds. 

G. Pahlitzsch and H. J. Warnecke 
have used mathematical analysis and 
practical tests to analyze cutting speed- 
gripping force relationships. Their 
findings are reported in Werkstatt und 
Betrieb, Vol. 94, No. 9, 1961, p. 177- 
185. The title of their article is “Un- 
tersuchungen ueber die Grenzdrehzahl 
handbetaetigter Dreibackenfutter.” 

The investigation was limited to 
three-jaw chucks of twelve different 
types—rotating screw, gear, screw and 
wedge, eccentrics and cams, and so on. 
The forces acting at the chuck and the 
forces acting on the workpiece were 
analyzed. The latter forces include rad- 
ial, axial and resultant components. 
These forces and moments, which de- 
pend partially on the cutting force, 
tend to displace and tilt the workpiece. 

Dynamic gripping force can be de- 
termined by a formula presented by the 
authors. This formula takes into ac- 
count the cutting force, the work and 
chucking diameters, and the coefficient 
of friction of jaw and workpiece; also 
the radial stiffness and tilting resistance 
of the jaws and their lever arms. 

Dynamic gripping force is counter- 
acted by the centrifugal forces, which 
depend on the mass of the jaws, the 
radius of the center of gravity and the 
square of the angular speed. When the 
speed is increased ten times, the coun- 
teracting centrifugal force increases one 
hundred times. 

Chucks should be dimensioned so 
that they permit transmission of a tor- 
que that corresponds to the cutting 
horsepower and corresponding spindle 
rpm. The authors found that a small 
number of teeth of small pitch is pre- 
ferable to many teeth of large pitch. 
The stiffness of the chuck with re- 
spect to tilting of the jaws increases 
with the third power of the diameter. 

Pahlitzsch and Warnecke also dis- 
cuss means for increasing the chuck 
body’s resistance to deformation. A 
sketch appearing with the article shows 
the dynamometer they used to measure 
the gripping forces. 

The reduction in gripping force with 
increasing speed is considerable. From 
diagrams in the article, it is evident 
that gripping force is reduced about 
130 Ib at 1000 rpm; 2200 lb at 4000 
rpm. 


Measuring Without Contact 


In April, this column covered sev- 
eral optical instruments that are de- 
signed for the measurement of the 
outside diameters of workpieces with- 
out contact. More information on these 
devices is contained in an article by E. 
Lepper, appearing in Technisches 


Zentralblatt fuer praktische Metall- 
bearbeitung, Vol. 55, No. 4, 1961, p. 
168-170. The title of the article is “Ver- 
fahren un Aufbau von Einrichtungen 
zum beruelhrunglosen optischen Mes- 
sen von Aussen Durchmessern.” 
Opposite sides of the outside diam- 
eter of the workpiece are illuminated 


‘by the instrument Lepper describes. 


The desired accuracy can be obtained 
only when the rays of the light at each 
side are parallel to each other. If they 
are not parallel, a considerable meas- 
uring error, called the sinusoidal error, 
is introduced. Parallelism can be ob- 
tained without elaborate precautions by 
making use of the optical principle of 
positive nodes. Tilting a system of op- 
tical lenses about a node does not 
produce a change in direction. Instead, 
it provides an accurate means of meas- 
urement. This principle (the Eppen- 
stein principle) has been utilized in 
the measuring device, which can be 
applied on small lathes as well as on 
vertical boring mills and which covers 
a range of part sizes from 1 to 6% 
inches OD. A larger size that measures 
parts with OD’s up to 80 inches is 
being made. 

A cross sectional drawing appearing 
with the article shows how the two 
light beams are adjusted and focused 
with a precision screw. One of the light 
beams is red and the other is green. 
The true diameter is found when the 
colors disappear. A black line is seen 
in the objective when the light rays 
are not touching the workpiece and a 
white line is seen when the beam and 
the workpiece overlap. The diameter 
can be read to an accuracy of 0.0002 
inch. 

The device can be attached to a lathe 
and used to make measurements when 
the workpiece is rotating. Surface fin- 
ishes and runout do not affect accuracy. 
It is unnecessary to adjust the instru- 
ment horizontally or vertically with 
respect to the workpiece and it is 
claimed that deflections do not affect 
the readings. Work is currently being 
done to use the method for controlling 
a lathe by incorporating an electronic 
feedback device, thus controlling a 
machine tool by a combination of optics 
and electronics. 


Deformation of Press Frames 


To reduce deflections under load, 
the cross sections of the frames of me- 
chanical presses should be built asym- 
metrically, according to J. Smolak 
(Warsaw, Poland), writing in Werk- 
statt und Betrieb, No. 4, p. 193-196. The 
title of his article is “Zur Gestell- 
berechnung mechanischer Pressen.” 

Frames of presses with longitudinal 
driveshafts are particularly sensitive to 
deformations, due to the fact that the 
chucking moments are added to the 
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Gaertner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4" x 2”. 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 

The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


Low, compact built-in rotary stage reads to 
1 minute of arc throughout 360° range. 
Minimum overhang of stages. 

Full 2” precision-lapped lead screws with cor- 
rection device. 

Straightforward, direct, uncomplicated optical 
system 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular speed up measurements, simplify 
measuring procedure 

Convenient location of ocular eyepieces for ease 
of reading. 

Built-in transformer and plugs for all 
illuminators 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
magnification available 

If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
avuilable to help you 

Write for Bulletin 147-56 
Designed and manufactured by 


The Gaertner 


Scientifie Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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external bending moments. In present 
press designs, frames are built so that 
the wall thickness of the cross section 
is uniform (symmetric design). Smolak 
shows mathematically that the wall 
thickness should not be uniform—it 
should be heavier at the inside walls 
than at the outside walls. Equations and 
graphs in the article permit the op- 
timum ratio of the wall thicknesses to 
be calculated. In an example, it is 
shown that deflections can be reduced 
by 20 percent and stresses by 30 per- 
cent when the asymmetrical design is 
used. 


Automated Cylindrical Grinding 


In an article entitled “Automation of 
Cylindrical Grinding Processes,” I. E. 
Fragin, Russian engineer, discusses 
many facets of automated grinding. 
The article, a translation of an article 
that appeared in Stanki i Instrument, 
appears in Machines and Tooling, Vol. 
31, No. 6, 1960, p. 9-11. 

The basic factor for the proper reg- 
ulation of the grinding cycle, as es- 
tablished at the Moscow Institute for 
Machinery, is the radial force exerted 
by the grinding wheel on the workpiece. 
Fragin believes that the successful auto- 
mation of cylindrical grinding opera- 
tions must be based on controlling 
this force. He presents a formula for 
the optimum grinding time cycle, show- 
ing that it is affected particularly by 
the rapid approach of the wheel and the 
plunge feed until the desired radial 
pressures are obtained. Other factors 
involved are the radial pressure during 
grinding and the dwell. 

An equation correlating surface fin- 
ish and radial force, from which the 
author determines the optimum dwell, 
is also presented. As an example, the 
dwell period should be 0.34 min when 
grinding a workpiece of about 2-inch 
diameter and 8-inch length when a sur- 
face finish of 44 microinches is de- 
sired. 

The greatest difficulties encountered 
in designing automated grinding ma- 
chines are caused by the need to main- 
tain constant radial force during the 
grinding operation. Among several 
ways to maintain this force, the author 
tried changing the feed of the grinding 
head, using an inductive pickup to 
measure the radial force. With this ar- 
rangement, a signal is generated when 
the radial forces exceed a permissible 
level. A combination electronic and 
electromagnetic booster actuates a cam 
mechanism that corrects the radial 
force. 

To increase the sensitivity of the 
setup, the author equipped the grind- 
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ing head slides with antifriction rollers. 
The speed of approach of the wheel in 
his automated grinding machine de- 
pends on the signals. When finish grind- 
ing, that is when the radial force is 
small, the infeed is 0.04 to 0.06 ipm, 
in rough grinding, with a radial force 
of about 88 lb, the plunge feed is in- 
creased to 0.16-0.24 ipm. This auto- 
mated grinding method cut actual 
grinding time by 90 percent and cut 
floor-to-door time 21 percent. 


Damping Grinding Vibrations 


With the trend toward higher spindle 
speeds, hydrostatic bearings are being 
used more commonly on grinding ma- 
chines. Vibration set up by these air 
or gas lubricated bearings is a serious 
problem, particularly in the case of 
thrust bearings. 

S. A. Sheinberg and V. G. Shuster 
have investigated thrust vibrations prac- 
tically and mathematically. They report 
their findings in Stanki i Instrument, 
No. 11, 1960, p. 23. A translation of 
their article appears in Machines and 
Tooling, Vol. 31, 1960, under the title: 
“Resistance to Vibrations of a Hydro- 
static Thrust Bearing.” 

Self-excited vibrations are particular- 
ly heavy in the axial direction, due to 
the elasticity of the air contained in 
the pockets or grooves through which 
air is supplied. Theoretical investiga- 
tions by the authors showed that the 
resistance of a thrust bearing to vibra- 
tion increases when the volume of gas 
contained in the pockets is reduced. 
Such a reduction would also reduce the 
load carrying capacity. This reduction 
is avoided with a graphite bearing de- 
veloped by the authors. 

The gas is delivered through the 
porous body of the bearing, which is 
used in an electrically driven grinding 
spindle that has speeds of 48,000, 72,- 
000 and 96,000 rpm. Four practical 
designs for porous thrust bearings were 
developed—a solid bearing, a solid 
bearing with a center hole, an annular 
bearing, and an annular bearing with 
a center hole. Calculations for the com- 
putation of the bearing pad thickness, 
the determination of the load carry- 
ing capacity at different air pressures, 
the volumetric air consumption per 
hour, the volumetric flow rate and other 
quantities appear in the article. 

The main difficulties experienced 
were caused by the varying quality of 
the graphite. While the permeability 
of graphite is of little concern in the 
usual applications of graphite, it is im- 
portant when graphite is used for hy- 
drostatic thrust bearings. Consequently, 
manufacturing must be improved. 
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f}.. way to Make Your Job a Lit- 
tle Easier” presents helpful facts about 
making maintenance and repair parts. 
LaSalle Steel Co. (Circle 501)... 
“Shutdown Master Planner”—a wall 
chart which facilitates scheduling of 
equipment shutdown maintenance ac- 
tivities—provides space for listing all 
items involved and time and manpower 
requirements. Westinghouse Electric 
Corp. (Circle 502) . . . Consisting of 
a vacuum generator, pencil and pick- 
ups, System V-100 is a portable unit de- 
signed for handling miniature parts. 
Vacuum Tweezer Co. (Circle 503) .. . 
“Management Guide to Productivity,” 
by discussing seven efficiency-cost ra- 
tios, gives ways of measuring materials 
handling efficiency. Yale & Towne Mfg. 
Co. (Circle 504) . . . Hy-Duty is a 
two-die machine designed for threading 
and forming operations requiring roll- 
ing pressures of 50,000 to 200,000 lb. 
Landis Machine Co. (Circle 505)... 
Advantages such as replacement and 
maintenance cost savings, greater work 
area, elimination of cutter chatter, and 
increased machine feeds and speeds are 
offered by a new line of antifriction 
arbor support bearings. Briney Mfg. Co. 
(Circle 506) 


Automation, Mechanization 

All standard tape widths and up to 
eight channels plus sprocket—in either 
strip, loop or reel tape modes—can be 
read by a photoelectric tape reader at 
speeds to 100 ips. It has bidirectional 
drive and uses chopped reflected light. 


Omnitronics, Inc. (Circle 507)... A 


48 x 48-inch X-Y plotter is accurate to 
+0.001 inch over its entire working 
surface. Gerber Scientific Instrument 
Co. (Circle 508) . . . A line of high- 
speed, bidirectional electronic counters 
—which supplement or, in some cases, 
replace expensive control systems and 
complicated mechanical devices—meas- 
ures displacement, actuated by a rotary 
pulse generator type of transducer. 


Veeder-Root, Inc. (Circle 509) ... One . 


feature of an automatic reset dial timer 
—used for controlling industrial proc- 
esses, laboratory and machine auto- 
mation—is a 14point terminal block. 
Included in the bulletin is data on con- 
struction, installation, application and 
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iterature 


for free booklets and catalogs—use request card, page 123 


electrical circuit arrangements. Auto- 
matic Timing & Controls, Inc. (Circle 
510) 


Boring, Drilling, Tapping 
Problems of locating, boring, grinding 
and measuring holes to extremely close 
accuracies are discussed in “Package of 
Precision.” Moore Special Tool Co., 
Inc. (Circle 511) . . . Thirteen high- 
speed steel, solid carbide and carbide 
tipped drills, representing over 550 
different sizes, have been added to a line 
of twist drills. American Twist Drill Co. 
(Circle 512) . . . Designed for adapt- 
ability and complete freedom of action, 
a hand tapping machine permits the 
operator to instantly swing the tap to 
any point on the table or off the table 
in the case of large parts or fixtures 
that overhang. Toolroom Equipment 
Div., Producto Machine Co. (Circle 
513) 


Casting, Molding 

Available either as a hot chamber ma- 
chine for casting zinc, lead or tin al- 
loys, or as a cold chamber machine for 
casting aluminum, brass or magnesium 
alloys, a high pressure hydraulic die 
casting machine has 40%%-inch ver- 
tical die plates and 40-inch horizontal 
die plates, and locking pressure of 400 
tons. Cleveland Automatic Machine Co. 


(Circle 514) 


Cleaning, Plating, Painting 

Six sizes of a batch type airless abrasive 
blast cleaning machine range in oper- 
ating load capacities from 7 to 100 cu 
ft. Wheelabrator Corp. (Circle 515) 


Cutting Tools 

“Standard Shapes, Sizes, Grades and 
Designations of ‘Cemented Carbide 
Products”—issued by the Commodity 
Standards Div., Office of Technical 
Services, U. S. Dept. of Commerce— 
gives practice recommendations for 44 
standard stock items such as throwaway 
carbide inserts, saw tips, chisel blanks, 
die nibs and twist drill blanks. Write to 
Cemented Carbide Producers Assn., 
2130 Keith Bldg., Cleveland 15, Ohio 
... Tantung—a cast alloy compressed 
of cobalt, chromium, tungsten, columbi- 
um and carbon—is well-suited for a 


wide variety of machining jobs at in- 
termediate cutting speeds. Vascoloy- 
Ramet Corp. (Circle 516) . . . Full in- 
formation on standard blanks, brazed 
tools and preformed carbide is given 
in a catalog. Valenite Metals. (Circle 
517) . . . “Kendex Tailored Tooling” 
shows how to use a line of standardized 
adjustable units with throwaway in- 
serts in multiple insert and special tools 
designed for specific jobs. Kennametal 
Inc. (Circle 518) 


Electric Motors, Controls, Drives 
New all-solid-state design of an elec- 
tronic speed and load sensing governor 
provides accurate load division during 
parallel operation. The governor can 
be used with steam and gas turbines or 
diesel engines rated between 50 and 
50,000 kw with either generator or me- 
chanical drives. General Electric Co. 
(Circle 519) . . . In the event of mis- 
feed, stock buckling or material pile- 
up, an electrically controlled system 
instantly disengages the press clutch, 
thereby preventing damage to dies on 
power presses. Di-Matic Controls, Inc. 
(Circle 520) . . . A line of fractional 
horsepower motors spans the rating 
range from 15 millihorsepower to 1% 
hp. General Electric Co. (Cirele 521) 
... An electronic timer is suitable for 
industrial and laboratory uses involy- 
ing automatic operation of electric cir- 
cuits at preselected, adjustable time 
intervals and sequences. Farmer Elec- 


tric Products Co., Inc. (Circle 522) 


Finishing, Grinding 

Problems in the selection of the right 
abrasive media and compounds for use 
in vibratory and barrel finishing are 
discussed in a catalog. Roto-Finish Co. 
(Circle 523) Improved 7-inch 
grinder has safety shields, removable 
steel plates covering the sides of the 
wheels, a 14-hp motor and oval end bell 
hubs. Walker-Turner Div., Rockwell 
Mfg. Co. (Circle 524) .. . The effects of 
metal damage caused by improper 
grinding of high-strength aircraft fas- 
teners are detailed in an 8-page techni- 
cal report. Standard Pressed Steel Co. 
(Circle 525) . . . A bulletin lists right 
angle and vertical sanders and grinders 
for contour finishing of dies, molds, 








Trade Literature 


forgings and castings and for deburr- 
ing machined parts. Dotco, Inc. (Cirele 
526) .. . A line of abrasive belt flat 
finishers has been enlarged to include 
models with as many as six heads for 
work up to 12 inches. Hammond Ma- 
chinery Builders, Inc. (Circle 527)... 
Mounted permanently to practically 
any standard surface or tool and cutter 
grinding machine, a new attachment 
to dress grinding wheels optically uses 
a 10X microscope to assure a satisfac- 


tory blend between radii and angles 
in forming the wheel. Parker-Hartford 


Corp. (Cirele 528) 


Inspection, Measurement 

Particularly applicable to the inspec- 
tion of parts such as leadscrews, die 
bodies, castings and forgings and large 
circuit boards, a new 14inch screen 
optical comparator and measuring ma- 
chine has projection lenses that are 
matched and preset for exact rated 
magnification on master optical bench- 
es. Jones & Lamson Machine Co. (Cir- 
cle 529) . . . New tenth plug gaging 





INSPECTION PROJECTOR MAGNIFIES 
FOR (Q) QUALITY... 


Our inspection projector magnifies cutting edges 
to eliminate the minute angular deflection that 
could cause you costly production losses . . . 
just one of many inspections that account for 
Circle R quality. 


CIRCLE R saws, slitters and combination center 
drills must submit to constant exhaustive inspec- 
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prove they can ensure you correct cutting angles, 
long service, and minimal downtime. 
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sets in half-thousandth and thousandth 
steps are designed for use in measuring 
bored holes and alse as setting stand- 
ards for comparators, snap gages and 
micrometers. Deltronic Corp. (Circle 
530) 


Lathes 

One model of a heavy duty lathe with 
single handwheel selection of cutting 
speed makes shifting gears almost ef- 
fortless. R. K. LeBlond Machine Tool 
Co. (Circle 531) 


Materials 
Loctite—an anaerobic polymer—pene- 
trates the small clearances between as- 
sembled metal parts and self-hardens 
into a tough bond which makes the 
assembly impervious to vibration-loos- 
ening. American Sealants Co. (Circle 
532) ...A bulletin describing different 
types of die blocks and hot work steels 
for all types of forging operations gives 
information about selecting the right 
size die block, sinking the impression, 
setting up the die in the hammer and 
resinking. A. Finkl & Sons Co. (Circle 
533) ... A process of vacuum degassing 
steel in the ladle and the technique of 
pouring degassed steel through a blan- 
ket of argon gas are discussed in a bul- 
letin. A. Finkl & Sons Co. (Cirele 534) 
. A bulletin describes how high 
quality forgings such as a ram for a 
forging hammer and a steel container 
and liner for extruding stainless steel 
at 2300 F temperatures under high 
pressures are produced. A. Finkl & 
Sons Co. (Circle 535) . . . A technical 
data sheet discusses the selection of 
metal powders for sprayed overlays. 
Wall Colmonoy Corp. (Circle 536) 


Milling 

Feature article of Report from Cincin- 
nati Milling, Vol. 18, No. 2, is “Ele- 
ments of Electrical Machining.” Other 
write-ups include “Dressing Precision 
Grinding Wheels” and “Building Block 
Automation.” Cincinnati Milling Ma- 
chine Co. (Circle 537) 


Sawing, Shearing 

Features of all three models of a dou- 
ble mitre saw include a 39-inch work- 
ing height and recessed knee control. 
They are constructed to receive their 
own scrap and their arbors are sup- 
ported on both sides by four high-speed 
bearings. Saw blade is adjustable. 
LeTarte Co., Inc. (Circle 538) 


Workholders, Fixtures 

A brochure describes a complete line 
of standard screw machine tools in- 
cluding centering tools, revolving stops, 
turret bushings, full-floating reamer 
bushings, drill holder bushings and 
slotting bushings and adapters. Mueller 
Industries. (Circle 539) 
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who's 
meeting 


and. where 


Aug. 6. Industrial research conference, 
sponsored by CoLumBiaA UNIVERSITY. 
Arden House, Harriman, N. Y. 


Aug. 7-9. Conference on guidance and 
control, sponsored by American Nu- 
CEEAR Society and STANFORD UNIVER- 
sity. Stanford University, Stanford, 
Calif. 


Aug. 14-17. Society or AUTOMOTIVE 
ENGINEERS. National west coast meet- 
ing. Sheraton Hotel, Portland, Ore. 


Aug. 22-25. Western Electronics Show 
and Conference, sponsored by InstrI- 
TUTE OF RADIO ENGINEERING and WEsT- 
ERN ELECTRONIC MANUFACTURERS ASSN. 
Cow Palace, San Francisco, Calif. 


Aug. 23-25. American INSTITUTE OF 
ELectricAL ENGINEERS. 1961 Pacific 
general meeting. Hotel Utah, Salt Lake 
City, Utah. 


Aug. 23-25. Fourth biennial gas dy- 
namics symposium, sponsored by AMER- 
IcCAN Rocket Society and NorTHWEST- 
ERN University. Northwestern Techno- 
logical Institute, Evanston, Il. 


Aug. 27-Sept. 1. Short course on ma- 
terials under thermal stress, conducted 
by the PENNSYLVANIA State UNIVERSI- 
TY department of engineering mechan- 
ics. University Park, Pa 


Aug. 28-30. Conference on subcritical 
assemblies, sponsored by Oak Rince 
NaTIONAL Laporatory, Oak Rince In- 
STITUTE OF NUCLEAR StupIEs and AMER- 
1cAN NucLear SOCIETY in cooperation 
with U. S. Atomic Enercy Commision. 
Gatlinburg, Tenn. 


Aug. 28-30. Sixth symposium on bal- 
listic missile and aerospace technology, 
sponsored by Aerospace Corp. with 
the Am Force Batuistic Missite Drv. 
University of Southern California, Los 
Angeles, Calif. 


Aug. 28-Sept. 1. International heat 
transfer conference, sponsored by 
AmeErICAN Soctety or MECHANICAL EN- 
GINEERS, AMERICAN INSTITUTE OF CHEM- 
ICAL ENGINEERS, INSTITUTION OF ME- 
CHANICAL ENGINEERS, and INSTITUTION 
or Cuemicat Encrneers. University of 
Celorado, Boulder, Colo. 
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For rugged Die Set Performance 
... there’s nothing like a DANLY 











On those particularly tough jobs, there’s nothing like a 
Danly Die Set for rugged, dependable performance. Even 
on longest production runs, Danly Die Sets prevent die shift- 
ing, protect dies. Turn out better, burr-free parts, too — 
and more of them between grinds. And with new Precision 
Pilot Guide Posts now available on all Danly Die Sets, as- 
sembly and dis-assembly are faster and easier than ever. If 
your needs demand smooth performance under most rugged 
conditions, depend on a Danly — either a standard or a spe- 
cial Danly Die Set designed to your specific requirements. 


New literature tells how 
Danly's new PRECISION 
PILOT GUIDE POSTS as- 
sure perfect alignment for 
fast, easy die set assem- 
bly. Write for your copy. 
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LOA INT LoS 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Ave., Chicago 50, Illinois 
Use Reader Service Card, CIRCLE 121 oe 
121 





COOPERATIVE APPROACH 
to functional part design 
saves dollars on the 
transfer line 


Tool engineers and product designers know that every 
functional part must be designed for economical 
manufacturing as well as function. That’s why they welcome 
the suggestions of Greenlee engineers — before the 

design is finalized. Problems of handling, locating and 
positioning are more easily solved. In many cases 
Greenlee cooperative engineering has saved thousands 

of dollars in capital equipment and reduced unit costs. 
Some of the largest users of mechanized production 
equipment have taken advantage of the helpful suggestions 
offered by Greenlee engineers. Their thinking is 

sound ... respected. Write or call for complete 
information. Greenlee has a Detroit office located at 

2842 West Grand Boulevard for your convenience. 

The phone number is Trinity 2-3928. 
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. work in the fields of nu- 
merical control of machine tools and 
process control computers will begin 
later this year, pending approval of the 
new project by the Miscellaneous Stand- 
ards Board of the American Standards 
Assn. Recommended by 12 user and 
producer associations in the electronic 
data processing field at a general con- 
ference, the project would concern com- 
puters and related equipments in two 
principal application areas—industrial 
process control and machine tool nu- 
merical control. Under the sponsorship 
of the Electronic Industries Assn., 
the project would also aim at solving 
problems relating to electrical charac- 
teristics of data transmission and in- 
put-output media. 


expansions 


Confirmation of a $6,000,000-expansion 
program to. provide a new bearings 
manufacturing plant near Clinton, S. C., 
and a wire mill adjacent to its Broad 
St. plant in Torrington has been made 
by Torrington Co., Torrington, Conn. 
Production at the Clinton plant will in- 
clude needle bearings and needle rollers 
for the automotive, farm implement, 
outboard engine, power tool and other 
industries using antifriction bearings. 


Ownership interest in W. A. Deutsher 
Pty. Ltd., Victoria, Australia, has been 
acquired by Dlinois Tool Works of 
Chicago, Ill. Deutsher produces screw 
machine parts, such as valve fittings and 
industrial fasteners. The company will, 
in addition, produce an expanded line 
of fasteners for the automotive, appli- 
ance and electrical industries in Aus- 
tralia—the same industries serviced by 
Illinois Tool Works in the United 
States. 


Madison Industries, Inc., Providence, 
R. L., originators and manufacturers of 
Madison tools, has announced the li- 
censing of Birmingham Tool & Gauge 
Co., Ltd., Birmingham, England, to 
manufacture and sell the full line of 
Madison tools and accessories in Eng- 
land. The contract brings together two 
companies with many years of exper- 
ience in designing and manufacturing 
cutting tools for the metalworking in- 
dustry. 


The formatien of a new division, United 
Machines and Engineering Inc., to be 
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located in Fort Smith, Ark., by United 
Welders, Inc., Bay City, Mich., has 
been announced. General offices, en- 
gineering department and building 
areas are being included in a new plant 
now being constructed. The new divi- 
sion will specialize in design and fabri- 
cation of highly automatic equipment 
for handling and transfer of in-process 
workpieces, plastics part manufactur- 
ing, application of chemical-foam insu- 
lation and special machining operations. 


name changes 


Kamlar Products Co. has changed its 
name to Kamweld Products Co. The 
designation Kamlar as a tradename has 
been discontinued, and is replaced with 
Kamweld. The Norwood, Mass., com- 
pany manufactures welding equipment 
and high-speed tools for thermoplastics. 


Pyronics, Inc., is the new name adopted 
by Bryant Industrial Products Corp., 
Cleveland, Ohio, manufacturer of com- 
bustion systems, including industrial 
gas burners, controls, components and 
assemblies. The new name was selected 
to reflect the company’s engineering, 
marketing and sales philosophies and 
accomplishments. 


Hydraulic Press Mfg. Co., Div. of 
Koehring Co., has changed its name 
to H-P-M Div., Koehring Co. Sales, 
administration and manufacturing will 
continue at the firm’s plant in Mt. Gil- 


ead, Ohio. 


acquisitions 


Magnetic Powders, Inc., Johnsonburg, 
Pa., manufacturer of iron powders, has 
been purchased by Glidden Co., from 
Radio Cores, Inc., Oak Lawn, Ill. The 
acquisition improves and broadens the 
Cleveland, Ohio, company’s position in 
the metal powders field. 


Air Reduction Co., Inc., New York, 
N. Y., and Speer Carbon Co., subject 
to the approval of each company’s board 
of directors, have agreed to the acquisi- 
tion by Air Reduction of Speer Car- 
bon’s assets and business in exchange 
for Air Reduction common stock at the 
raie of one share of Air Reduction stock 
for each 2.25 shares of Speer Carbon 
stock, Air Reduction is a producer of 


Notes 


industrial gases, welding and cutting 
equipment, medical gases and equip- 
ment, and chemicals. Speer Carbon, 
who produces carbon and graphite pro- 
ducts, as well as products used in the 
electronics industry, will continue to be 
operated by present management from 
its headquarters at St. Marys, Pa. 


Covel Mfg. Co. of Benton Harbor, 
Mich., has announced that it has ac- 
quired from Wade Tool Co. of Walt- 
ham, Mass., their line of precision 
lathes consisting of hand turret lathes, 
finishing lathes and toolmakers lathes. 
Manufacturing, sales and service will 
be moved to Benton Harbor. 


association news — 


At its election of officers for 1961-62, 
American Gear Manufacturers Assn. 
elected the following officers: president, 
C. F. Bannan, Western Gear Corp.; vice 
president, products division, J. Harper 
Jackson, Jackson Gear Co.; vice presi- 
dent, technical division, F. Richardz, 
Westinghouse Electric Corp.; treasurer, 
R. C. Ball, Jr., Philadelphia Gear Corp.; 
and executive director, J. C. Sears, 
AGMA Headquarters. Elected to the 
board of directors were E. Jack Bo- 
risch, Milwaukee Gear Co.; Duncan 
Dorris, George P. Dorris Co., Inc.; Rob- 
ert M. Honegger, Farrel-Birmingham 
Co., Inc.; and Robert E. Smallwood, 
Dominion Engineering Works, Ltd. 


oe 


Drop Forging Assn., Cleveland, Ohio, 
elected its officers for the coming year. 
William A. Carlile, Jr., Columbus Bolt 
& Forging Co., was named president. 
Walter H. Stocking, Pittsburgh Forg- 
ings Co., is now association vice presi- 
dent. Named to the executive commit- 
tee with Carlile and Stocking were Ar- 
thur G. Tichenor, American Brake Shoe 
Co.; Roland J. Ahern, Billings and 
Spencer Co.; James Dalrymple, Domin- 
ion Forge Ltd.; Alan J. Diemer, Jr., 
Mondie Forge Co., Inc.; and E. C. Rork, 
Precision Forge Co. Included in the 
association’s plans is the promotion of 
formal education and scientific research 
in subjects identified with the forging 
industry through the newly formed 
Forging Educational Foundation. The 
foundation will make available scholar- 
ships, as well as laboratory equipment, 
and will undertake the sponsorship of 
college textbooks in forging technology. 
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Tests prove... SND 
Selected Natural Diamond 
doubles cup wheel life 
and output in arbre a 


GRINDING EFFICIENCY RATIO: 


b € 
rinding | WHEEL SIZE |... : 
» 4 x1/8 ae 





| WHEEL SIZE 





Mees Mii mee & Py 
TEST CONDITIONS—Dry Grinding « + WHEELS: Ce Type-D6A9 


10 





* SPINDLE SPEED: 3600 RPM. {3800 S.F.M.) @ » DOWNFEED: 0015” + MATERIAL: yr x 1%" - 


One wheel with SND (Selected Natural Diamond) does the work of two wheels 


containing man-made diamond in carbide tool grinding! 


The unequalled performance capabilities of SND 
~—the most advanced development of diamond 
technology—are now proven indisputably in re- 
alistic tests with cup wheels, conducted under 
shop-use conditions that apply in your own tool 
grinding operations. 

Performance results, charted here, provide 
positive proof that SND assures unmatched effi- 
ciency and economy in precision grinding pro- 
cedures. As shown, SND outperforms man-made 
diamond with up to 98% greater grinding effi- 
ciency in 1/16" rim cup wheels... with up to 
172% greater efficiency in 1/8" rim cup wheels! 


G! 

~ 
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fob FLECTED NATURALDIAMONDS (*% 
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* ENGELHARD HANOVIA 


To the diamond wheel user, this means that 
SND doubles or triples wheel life and output over 
man-made diamond cup wheels... insuring wheel 
cost savings of at least 50%! 

Your diamond wheel supplier has the knowl- 
edge and experience to help you select SND (Se- 
lected Natural Diamond) in wheels best suited to 
your particular requirements. 

To keep up to date on latest developments in 
industrial diamond technology—including indis- 
putable test results that prove SND superiority— 
write for Engelhard Hanovia’s technical bulletins. 
* * * * * * * * 


INDUSTRIAL DIAMOND DIVISION 


, INC. x 


113 ASTOR STREET ° NEWARK 2, NEW JERSEY 
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The VIER new product BULLETIN BOARD 


NEW |! 
All Stainless 
Steel Ball 


eens: . wi o Plungers 


Available as standards in 
10 sizes from 4-48x%e" to 
56-11 x 1”; standard end 


N Ee WwW I Swivel Pad — ” ' pressures. Special sizes and 
To rqu e Thum b Screws end pressures aisO available. 


The perfect holding tool- combines 
torque-limiting feature of Vlier 
Torque Thumb Screws and the 
surface-protet ting pad ot 

Vlier Swivel Pad Clamps. Exclusive 
ball-joint construction Available 


as standards in four sizes. ‘ Hardened 


ITEM NO. A | END PRESSURE | 
sags t+ G0 ' 4s Ball Buttons 


| 12-14 
TS-103-A %,-18 





— 


+ 

| | | | %_ ~ 14-16 : 

104 [_ %-16 2! ge —76.18 1 The perfect, ready-made, 
TS-107 “is | 3 1% " ra easy-to-install detent for use 


L , 3 i = ss Z 
National Coarse Thread Series Class #2A fit. with Viier Ball Plungers. 
Available in eight sizes. 


a os el 


cs SSIS: 


ITEM NO. iw VLIER BALL PLUNGER NO. he 
| 


58-46 Fue 
peas | oF 
eso__| 850, 8:52 BL-52, BH-52 
pB54 | 8-54, BL-54, BH-54 
BB-56_ 6-56, BL-56, BH-56_ 
| BB-58 8-58, BL-58, BH-58__ 
| 88-60 “B-60, BL-60, BH-60_ 
Ls B-62, BL-62, BH-62 


¥ 





ask your 


A Miniature 
Socket-Set Swivel 
Pad Clamp... “by ve for complete 


a oO information TODAY! 
146 hetoe | 


distributor 


only 10-32%"! 


NEW FAST DRAW 
TECHNIQUE CUTS 
FABRICATING COST 
OF MAGNESIUM 


FROM BLANK... 


Magnesium parts are now being deep-drawn experi- 
mentally at high speeds with a newly-developed 
process. It uses standard mechanical presses, mod- 
erate temperatures (400°F.) and ordinary soap-type 
lubricants. The part illustrated below was drawn and 
ejected in 114 seconds. 

This technique cuts the cost of fabricating cylin- 
drical parts of magnesium—with its unparalleled 
combination of light weight, stiffness and strength. 
Draws to a 50% reduction are made readily at normal 
production speeds with a minimum of die stages. 

The new technique is expected to find use for many 
drawn magnesium parts, including components of appli- 
ances and business machines. Find out what it can do 
for you. Write THE DOW METAL PRODUCTS COMPANY, 
Midland, Mich., Merchandising Dept. 1109FJ8. 
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IN 1%2 SECONDS 
CYCLE TIME 





\ 





<LI THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
Use Reader Service Card, CIRCLE 125 








but hos Reality” 
of univ ersal joint | 


Before the development of the constant velocity 
universal joint, transmitting uniform rotary motion 
through a varying angle from shaft to shaft was 
unsatisfactory at best. Now this type of joint has 
hundreds of successful applications, including 
marine and aircraft, road building and mining 
machines, and machine tools. And with Dana 
Corporation’s Con-Vel Division Rzeppa universal 
joints, motion transmission is virtually vibration- 
free. Their disc-type double joint, made from two 
forged and machined single units coupled together, 
had one probem—high manufacturing cost. Dana 
wanted to reduce this cost while maintaining quality. 

After consulting with Timken Company metal- 
lurgists, Dana redesigned and switched to Timken® 
seamless steel mechanical tubing for the double 
outer race of the disc. Savings were immediate and 


sizable. With the tubing, there’s no hole to drill, 

less machining. Quality was maintained and 

strength actually increased because of the fine 

forged quality of Timken rotary-pierced tubing. 
Find out how versatile Timken seamless steel 

tubing—targeted during manufacture to your end 

use—can save you time and money on your hollow 

parts. Write: The Timken Roller Bearing Company, 

Steel and Tube 

Division, Canton 

6, Ohio. Cable: THT T° 

‘“*TiIMROSCO”’, 

Makers of Tapered 

Roller Bearings, 

Fine Alloy Steel 

and Removable 

Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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at CARR-LANES’ 
the ADJUSTABLE 
BALL PIN 


10 SIZES 


Vi," to | in. 


HAND kNos PX 
'L’ or 'T’ handle for next tool 
for each size * 

Balls release NYLON covered 
easily but clamp cable available 

tight. Use to rust proofed 

clamp parts 
together 


* Like Carr-Lane's 


regular ball pins made to 

they can't fall —— 
+ - th + + 

= —— Standards 


Because 
of adjustability 


can be salvaged 


V2" adjustment 


mn length Check the 


Price too! 
if you use WK Precision 
any kind of 
Pins you need 
Carr-Lane's 
ADJUSTABLE 
BALL PINS 
Write for Information Today! 


MANUFACTURING SO. 
4200 Krause Court 
St. Louis 19, Missouri 











i eS 
STEEL BLUE 


Stops Leases: 


making Dies and 


Popular kage is 
8-oz. can fitted with 
Bakelite cap holding 


soft-hair brush fi 
Templates ; 
_ | 


show up in sharp relief, 
ts metal glare. In- 
creases efficiency and 
accuracy. 

Write for sample 

on compary 

THE DYKEM COMPANY 
2303DNorth 1ith Si. « St. Lovis 6, Mo. 
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TUMBLING MEDIA 
fox Deburring and Finishing 


Preforms in over 300 shapes, sizes and bonds for all 
barre! and vibratory operations. 

Finest bonding materials 

No “roll-over” of burrs 

Minimum media fracture 

Maximum production 
Free lab service reports proper media for your parts. 

Write today for our Tumbling Media File. 


Fortune Industries, Inc. 


11770 DEXTER RD CHELSEA, MICH 
Phone GR. 9-362) 


Use Reader Service Card, CIRCLE 130 
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SUPER 


SENSITIVE M U ” 6 


takes the mystery out of 
Dynamic Balancing 


@ High precision at no extra cost @ Sensitive to one micro- 
inch @ Balances over wide speed range @ Rotor weights up 
to 100 Ibs. @ Use to balance-test rotors, impellers, arma- 
tures, drums, etc. 


MODEL MU-6 


For further information write to— 

MICRO BALANCING INCORPORATED 
Use Reader Service Card, CIRCLE 128 
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How to 


INFORMATION 


without writing a letter: 


USE 
READER 
SERVICE 
CARD 


w 


Page 123 


and 


Page 124 








The Tool and Manufacturing Engineer 





something to 
look forward to.... 


ASTME 1962 
ENGINEERING 
CONFERENCE 
and EXPOSITION 


CLEVELAND 
MAY 7-11,1962 


This will be your opportunity to see how one of America’s 
largest metalworking areas adapts and applies the newest 
products, processes and concepts in the field of tool 
engineering to its own special needs. 


For Exhibit Information: 


LEONARD ABRAMS 
Exposition Manager 


For Program Information: 


GILBERT E. SEELEY 
Program Director 


THE AMERICAN SOCIETY OF — 
TOOL AND MANUFACTURING ENGINEERS — 


10700 Puritan Avenue «+ Detroit 38, Michigan 
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TOOL ENGINEERS 


aclilatcteMmelacelate(-teMelale Mm aalicliMce 


be of everyday practical value 
% COMPREHENSIVI 


% PROFESSIONALLY ARRANGED: D 
% AUTHORITATIVI 


*% MODERN 


% UNBIASED 
% HELPFUL TO ALL IN THE FIELD 


% TIME-SAVING 


American Society of Tool and Manufacturing Engineers 
Publication Sales Department 
10700 Puritan Avenue, Detroit 38, Michigan 


----- Tool Engineer Hanibook 





2289 pages, 6 x 9, 
1709 illustrations, 605 tables, 








Member Price $15.00 
($19.50 to others) 





Chapter Number (if member) 


Check, Money Order or Company Purchase Order must accomoany order. 
Make check payable te AMERICAN SOCIETY OF TOOL AND MANUFACTURING ENGINEERS. 








City 
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1000 Tons High Alloy Steels 


PRECISION-SHEARED Monthly 


1/16" to 1-1/8" Thicknesses Cut 
Efficiently on Steelweld Shear 


"repeats ir tins. 


| 
| 
| 
| 
L 


Steelweld mechanical shear 
No. 24GA-12 cutting a 9/16" 
x 124” plate of 304 chrome 
nickel. 


Some interesting details of 

this machine: 

Capacity 14%" x 12’-0" mild 
steel — 8” stroke — 21 
strokes per minute — 48” 
motorized back gauge — 
20’-0" squaring gauge 


system — air-operated 
ball transfers. 


Adjusting gap between knives 
to provide correct clearance 
for plate thickness being cut. 
This adjustment is made in 
seconds, not hours, as re- 
quired for some shears. Indica- 
tor has scales reading in plate 
thicknesses and in thousandths 

of an inch knife clearance. 
Note convenient up-front loca- 
tion of this important feature. 


Addition of a Steelweld Shear boosted shearing capacity 
tremendously for Jessop Steel Company, Washington, 
Pa. More than 1000 tons of fine quality stainless, tool, 
high-speed and related alloy steels for which this 60-year 
old producer is noted, are sheared monthly on this 
machine — and every cut is sharp, straight, accurate. 
The shear works continually 16 hours a day, 5 days a 
week, cutting thicknesses from %e to 1% inch. Fre- 
quently plate up to 240 inches long are slit by use of the 
Steelweld slitting arrangement. 
The three Steelweld features most impressive to 
Jessop officials are: 
1. The fast easy knife adjustment which can be 
quickly set to provide the best cut for every tr a 
plate thickness. Steelweld Shears are available in all sizes i 
2. The immediate, positive operation and long trouble- for cutting steel plate to thicknesses of 2” 
free life of Steelweld’s air-cooled cluich and brake. and in lengths to 307-0”. 
3. The massiveness and rigidity built into the frame 
and all working parts. 
Jessop Steel has found that ae last ye" times as 
ong on its Steelweld because of the knife adjustment 
feature. This means an important saving in knife costs, STE i= LW t LD 
as well as a big reduction in down-time normally required psvoter Mechanical and Hydraulic 
for rotating or changing knives. @ aiane } Sk EARS 
“A very fine operating shear”... “‘A machine that is 
doing a good job for us”... These are some of the COM>  Steeiweid Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
ments of Jessop Steel production executives. One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE. CLEVELAND GRANE & ENGINEERING C0. 8564 EAST 282nd STREET, WICKLIFFE, OHIO 
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Write for free copy of catalog No. 2011 
. 














Were CAN YOU USE THESE 
“TIME SAVERS FOR 
TOOL MAKERS”? 








UNIVERSAL BORE GAGE is a simple holder to which 
any “‘Last Word” type indicator can be attached. For 
checking bores, 0 ring or id ring E grooves, Tress thread 
reliefs, undercuts, etc. anes 

.200” to 6.000”. Satin finish, With 4 pairs of pom 
wooden py extensions, indicator. $48. With 
indicator, $24. 





CUTTER GRINDING FIXTURE 
for surface .rinders. Sharpens 
all standard milling cutters 
up to 6” diameter. With 
bushings for %”, 1” 

or 14%” bores, 

$49, 


/ 94 FORINTERNAL INSPECTION 


{ @ 0.10 AND UP... That's the point 
of entry requirement .. . to provide your 
“inspectors the chance to use the out: 
standing National Fgntar Borescope and 
__ thus give*them the/brightest/ distortion- 
“free; close-up view of the defect in ‘‘jn 
accessible”’ interior surfacés of the cast, 
drawn, welded or molded product/. . . 
from*inches deep to many feet. 


Find out how its.ise can be a Aime and 
cost saver while it up- grades‘ your Qual- 
in” Control. Just send fof our “Bore 
scope Catalog.” 


ENOELHARDMANOVIA, INCORPORATED . 
NATIONAL ELECTRIC INSTRUMENT DIVIS:ON f 
92-21 Corena Ave - Elmhurst 73, New York 


a 
pee 
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SWIVEL WHEEL DRESSER 
from 0 to 8” above 
without cranking 
rinder spindle up and down. 
djusts either side of wheel 
then locks. Precision ground, 
sem,-steel base and arm 
casting. Serrated diamond 
ucks of hardened steel. 
py with diamond, $49. 





MACHINISTS’ STEEL SQUARES. Save more than haif 
the usual price! Accurate squares from England are 
precision ground all over with hardened 

and tempered blades. 


2”, $4. 8”, $10. 24”, $52. 
4”, i. + 15, 30”, Hi 
. ’ . 


6”, 








ee L. . Pande ‘one _ = = 
to good use in your toolroonPand 
production line. Write for 

your copy today. 


MONTGOMERY & CO. Inc. 


413 Morris Ave. e Springfield, W. J. 
MErcury 5-7786 


All Montgomery tools are shipped on approval for 


10 day free trial. We pay freight if check is sent with order. 
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Steel drilling 


FORD 


HI-ROC CARBIDE DRILLS 


Give these Forp “H1-ROoc” 
drills a trial run in your 
shop. See how many more 
accurate holes you will drill 
before regrinding is necessary 
. even in metals to 65 R.c. 
and 280,000 psi tensile. 
Choose from 50 standard sizes 
in lengths from 114” to 7” 
or have FORD engineers design and 
produce “1-roc” drills, 
ground from solid carbide, 
to your specific requirements. 


WRITE FOR BULLETIN 906 


M. A. FORD MFG, CO., INC. peor. re-26: 


ete) 1545 Rockingham Road, Davenport, lowe, 
Manufacturers of Precision Cutting Tools 


Use Reader Service Card, CIRCLE 138 
Use Reader Service Card, CIRCLE 0p 








You can do more with DELTA Metal Lathes 


Checking closely on tolerances, time and dollars? These accurate, versatile, 
low-cost machines can pay their way on your jobs. To see a Delta Metal 
Lathe in action, write for the name of your nearest Delta Lathe Dealer 
and get a FREE CATALOG: Rockwell 
Manufacturing Company, Power Tool 
Division, 620H North Lexington Avenue, ee Gi) 


Pittsburgh 8, Pennsylvania. ROCKWELL 








DELTA INDUSTRIAL TOOLS 

















WEST GERMANY 


TOOLMAKER’S 
MICROSCOPE 


( Large Model ) 





A decided advance over former instruments 


Measuring range of 3x6” permits extensive application 


This large toolmaker’s microscope, made by Carl Zeiss, offers 
utmost ease, rapidity and great reliability of measurement. 

Its new built-in gauge block displacement device makes it pos- 
sible to quickly move the stage in the longitudinal direction in five 
steps, and in the transverse direction in two steps, thus eliminating 
the old fashioned method of interchanging gauge blocks. All manip- 
ulations, adjustments and readings are performed from the same 
position in front of the instrument. 

The inclined binocular tube can be tilted and adjusted to suit 
the convenience of the operator. During tilting, the image in the 
eyepiece always remains in focus. The object to be tested is seen 
simultaneously with the cross-line of the protractor. The scale of 
the protractor and templet, however, can be projected consecutively 
into the eyepiece. 

BUILT-IN BEAM-SPLITTING DEVICE 
Another novel feature of this instrument is the new built-in beam- 
splitting device with single or double reversed image in comple- 
mentary colors for line-symmetrical or center-symmetrical 


Small toolmaker’s microscope measurements. 
also available. Write for literature 


COMPLETE 


GAIL LETS S, BAA 4, 5°16 Faciuties 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 


Use Reader Service Card, CIRCLE 141 Use Reader Service Card, CIRCLE 142 + 





— 










WESTINGHOUSE 
BOOSTS STAINLESS PART. 

PRODUCTION 31% WITH NEW 

FREE MACHINING UNILOY 


bi 
= 


The Westinghouse Standard Control Division at Beaver, applications formerly calling for Type 303 stainless steel 
Pa., compared New free machining Uniloy 303MA* stain- at this plant. 

less steel with regular Type 303. The part—a close Cut your production costs! Order New Uniloy 303MA 
tolerance spring end support for circuit breakers and con- at your nearest Universal-Cyclops steel service center or 
trol equipment—was machined from }4-inch stock. Here sales office. Ask for your copy of the “Uniloy 303MA” 
are the production line results: brochure. 


AISI Type 303 New Uniloy 303MA 
Spindle Speed 890 1180 


eee r UNIVERSAL 
No. Pieces per Hour 110 144 
Tool Life Form tool sharpened Form tool sharpened 4 
3 times every 8 hours once every 6 hours 
New Uniloy 303MA also machined cleaner and smoother s.. as ae ape os bah < a <>, ” 
~ . ° ‘ " c F x * 
to produce higher quality parts. It is now specified in all 


*U.S. PATENT NO. 2,900,250 





STAINLESS STEELS / TOOL STEELS / HIGH TEMPERATURE AND REFRACTORY METALS 


73% of first field reports 
indicate REX® 49 
outperforms other 

high speed steels 


REX 49 is readily available from local Crucible with REX 49. Crucible Steel Company of America, 
steel centers. Call the Crucible technical service Dept. HH26, Four Gateway Center, P. O. Box 88, 
engineer nearest to you to find how you can benefit Pittsburgh 30, Pennsylvania. 





CRUCIBLE | STEEL COMPANY OF AMERICA 
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Here’s how ARROW FASTENER Co. gets 


- Truare’ Retaining Rings FREE! 


T. NO. 2,837,812 


Mechanized Ring-O0-Mat® designed by Truarc Engineers 
doubles stapler production for saving of $2500/year 


Arrow Fastener Co., Inc., Brooklyn, N. Y., uses three 
Truare Series 5144 reinforced E-rings to secure com- 
ponents in its Model T-50 compression stapler. Origi- 
nally, Arrow operators installed the rings by hand with 
conventional applicators and dispensers. Fast? Sure — 
but Truare engineers suggested to the company how 
the job could be done even faster and more economi- 
cally by mechanizing the entire ring assembly operation. 


Working closely with the Arrow engineering and 
production staff, Truarc mechanization engineers de- 
signed the unique Ring-O-Mat shown above. The unit 
installs the three E-rings in a single operation, twice 
as fast as the former hand method. Savings with the 
equipment are $2500 a year — enough to pay for all 
the rings the company uses! 


Interested in getting your retaining rings FREE ? 


Bulletin 459-13 describes a number of assembly techniques for mass-production 
ring installation. Write for a copy or see your Truarc representative. 


WALDES KOHINOOR, INC. 


47-16 Austel Place, Long Island City 1, New York 


Here’s how the Ring-O-Mat works. The Truarc rings 
are supplied in tape-wrapped Rol-Pak® cartridges 
which are loaded on vertical magazine rails at the cen- 
ter of the unit. To install the rings, the operator merely 
places the stapler in a nest at the front and pushes the 
control buttons . .. the Ring-O-Mat does the rest! 
Applicators connected to the air cylinders grasp the 
bottom ring in each stack and move forward, seating 
the rings in accurately located grooves pre-cut in pivot 
pins extending through the body of the stapler. When 
the rings are fully seated, the applicators are with- 
drawn automatically and the operation is completed. 
Simple, fast, fool-proof — a typical example of how 
Truarc retaining rings lend themselves to mechanized 
assembly. A good example also of how you get more 
than a fastener when you buy Truarc! 


, WALDES 
r|/TRUARC 
1 Ros NS 
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CONTROL VALVES 


up to 8 in. « 5000 psi 


8 in., 2-way 2-position, 
double pilot cylinder type. 


Need more flow capacity than you can get with the 
largest sizes available in most valve lines? There’s an 
easier answer than resorting to costly multiple valving, 
or redesigning your system to suit flow limitations. 


Hunt builds valves in sizes up to 8 in., with air flow 
ratings of more than 32,000 cfm @ 100 psi pressure 
drop! In fact, you can choose from valves ranging in 
size from ¥% through 8 in.; 2 and 3-way, 4-way 2 or 
3-position; solenoid, remote-pilot or mechanically actu- 
ated; with a variety of optional mountings and features. 


If control of large volumes of air, oil, water, or soluble 
oil and water at pressures up to 5000 psi hyd. is one of 
your requirements, it'll pay you to talk to your Hunt 
representative. His specialized knowledge can save 

you hours and dollars. Call him today. 


For more information, write for Bulletin 


ah Adem tat Vela Geacee QUICK-AS-WINK® AIR AND HYDRAULIC 


Salem, Ohio, Dept. TE-861. VALVE Ss 
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MODEL 2ML VERTICAL MILLING MACHINE 


Working Surface (Table) s35 x 2 





Main Spindle Speeds 33-2,000 rpm 
(21 different speeds) 











Changing speeds of spindle are controlled 
by the hydraulic system of the shifting 
gear. Jump select is easily operated by 
setting the selector dial. Change of meshing 
gears is controlled by the synchromesh 
system so that the gears can mesh safety 
and thoroughly. 

The feed rate is selected with a stepless 
changing feed. 


The longitudinal movement of table can 
control the automatic cycles; the change 
of rapid traverse, the change of feed 
direction and the stop according to the 
combination of dogs. 


MODEL 4A UNIVERSAL TURRET LATHE 


Collet Chuck Capacities 2’ 
(Round Stock) 

Chuck Capacity 10° 
(3 Jaw scroll cnuck) 

Spindle Speeds 40-2,000 rpm 
(16 different speeds) 














It is possible to select easily and speedily 
16 different speeds from 40 rpm in 
minimum to 2000 rpm in maximum with a 
mono-lever connected to the reversal 


braking motion of motor. 


‘SEIKI HITACHI 


Cable: HAKKOMACHINERY 
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ACCU-FLOW AIR GAGING EQUIPMENT 


The new line of ACCU-FLOW air gages developed by B. C. Ames includes 
several patented components, including nozzles and pressure indicators, which give 
these gages unusual range and exceptional linearity. 


Special Models are Available for Checking: outside and inside diameters, center 
distances, flatness, roundness, hole depths and continuous non-contact measuring 
or comparing of paper, metals, plastic films, etc. 


Ames ACCU-FLOW Air Gages are providing the answer to many measuring 
problems that were once considered impossible to solve. For complete information 
on the entire line of Ames air gaging equipment, write for new ACCU-FLOW folder. 
You’re asking for the best when you specify Ames! 

B. C. AMES CO., Waltham 54, Mass. Representatives in Principal Cities — 

In Canada, H. C. Burton Co., 166 Rebecca Street, Hamilton. 


= wel Ee ££ © 
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GO ANTI-FRICTION 


with a simple bushing replacement. 


erate! (1) Improve el-aie) gualelal ass 


of your present dies 


relate, @) Reduce tool room costs 





fofaleMalelssl-me) 
our representative 


r city 


in the PRESS ROOM in the TOOL ROOM * 


Ball Bushings allow closer fits and niaintain No cocking and binding...hence the punct i 
alignment which increases die life and permits holder ‘‘floats’’ on and oft! No time consuming die | 
i ; 1 
Kelalel-tamvlaliili-igaul oli-to Matar Mm a -\07-1e Lilelael-lellsleLMelare, ole dialeBMug-1-r ice) | lel clei Mol-telglaletoe-tile|s)i-Minl- Mie , 
sustained parts accuracy also result. Periodic lub maker to actually “feel in™’ the fit of mating part . 
“ rication is eliminated and higher speeds are pos This nilela-Milul-Melalemulel & 


Her die 


isits Sralitiliiclemmiaeh a) permits die.to b 


Oo be used 


any préss regardless of stroke. Costly smast 


as 


ae oh) Ni THOMSON INDUSTRIES, Inc. 


Dept. D2, MANHASSET, NEW YORK 


Makers of 60 Case hardened & ground shofting and 
‘ NYLINED Bearings...Sleeve Bearings of DuPont NYLON 
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DATA 


18 units with 64 spindles 
60-inch index table 


12 work fixtures 





Single Kingsbury combines 64 operations 


Cuts cost-per-part, 
space, banks of parts 


One machine, 64 operations, 180 parts 
per hour gross. All this cuts the cost 


. per part. It saves floor space. It reduces 


banks of parts in process. 

A rate of 180 parts per hour gross 
means a 20-second time cycle or 18.2 
seconds for work. To drill the deep 
holes in this time we used more than 


one unit, each drilling part depth. 

Extra spindles on the vertical units 
allowed us to use low-cost standard 
tools instead of special combination 
tools. 


We rebuilt this machine from equip- 
ment the customer returned to us. This 
saved him money, yet he has the regu- 
lar Kingsbury new-machine ‘ :arantee, 


plus good basic design . 
accurate construction. 


-ugged, 
His machine 


CAST IRON 9 Vertical Units Z ‘ 
OIL PUMP with 47 Spindles 

HOUSING FOR fo 
AUTOMATIC ene 
TRANSMISSION E N98 A 


went right back into his production line 
because our test runs before shipment 
guaranteed uniform parts that gaged. 
If you'd like to save money in drill- 
ing type operations, ask us to quote 
on a job. Kingsbury Machine Tool 
Corporation, Keene, N. H. 


KINGSBURY 





9 Units with 
17 Spindles 
12 Downhill 





SOLID CARBIDE TOOLING 
NEW BROCHURE SHOWS 


Coll, Vou small ond Miniotune 


TOOLS FOR ELECTRONICS CIRCUIT BOARD 
AND INSTRUMENTATION APPLICATIONS 


ATRAX 
MICRO-DRILLS 
Wire Sizes #40 

through #80. 


ATRAX 
DRILL BLANKS 
Wire Sizes #40 

through #80. 





ATRAX 
MINIATURE END MILLS 
From 1/32” to 1/8” diameter in 
2 flute and 4 flute series. 


ATRAX MINIATURE 
STUB ROUTERS 
Recommended for routing 
glass epoxy materials, Fiber- 
glas, phenolics, bakelite, 
fiber and other synthetic 

materials. 


August 196] 





Precision Cround 


SOLID CARBIDE 
TOOLS AND BURS 


Job A\pplications 


ATRAX LEADS IN 
ELECTRONICS & SPACE AGE 


This brochure is available 
free. It’s a guide for select- 
ing and ordering carbide 
tools for practically any 
operation on conventional 
materials as well as abra- 
sive plastics, fibers, syn- 
thetics, laminates and 
exotic materials and alloys. 


ATRAX 
MINIATURE HOLE 
GRINDING BURS 


Hole finishes of 2 micro- 
inches or better can be expected 
using these burs. 


ATRAX MIDGET BURS 
All burs with 3/32” shanks, 144” 


overall. | . 














A-41 A-42 A-43. C41 
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Cmall, Very small and Miniature 


recision Cround 
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ATRAX MINIATURE 
MICRO-REAMERS 


In Fractional and Decimal Sizes. 
Recommended for all materials 
up to Rockwell C-56. 

ee a EE 


SEND FOR THIS NEW 
BROCHURE NOW! 


It will help you to longer tool 
life, improved toler- 

ances and greater Ff 
production on hard- 

to-cut materials. 


THE ATRAX COMPANY 
240 DAY STREET 
NEWINGTON 11, CONN. 














Entirely new grinding possibilities! 
with the new 


~~ Model N 4-902 


In one set-up and one operation 
the pilot and the clearance angle 
on the new cutting phase is ground. 
Two-or multistep drills regardless 
of pilot diameter and pilot length 
are produced accurately according 
to specification using gauging 
device. 





. CAWI-SPIRAL 
Model N 4-90 Z 
Starting from standard drills, com- 
bination tool with different steps 
and clearance angles can be pro- 
duced in one operation. Special 
dressing devices are available for 
profiling grinding wheels according 
to tool form specification. 


rCAWI-SPIRAL 
Model N 4-90Z 

For grinding Ball point drills with or 

without pilot with additional cutting 

edges, the necessary radius —— 

attachment available. With reli 


grinding device adjustable relief 
grinding of pilot possible. 
Y CAWI-SPIRAL 
Model N 4-90 Z 
Concave and convex radii, intricate 
forms recesses can be ground. 
A pantograph controlled profiling 
attachment has been developed 
for the dressing of the grinding 
wheel. In one sel-up all cutting 
edges and clearance angles are 
ground. 


All these new possibilities are 
offered only with the new 


( CAWI-SPIRAL 


Model N 4-90Z 


Please ask for details and tell us 
your grinding problems. 


JEMCO Automatic Indexing Turret-Type 
MULTI-SPINDLE DRILL HEADS 


1 © + Fits any single spindle 
Vertical Drill Press 


* Complete Interchange- 
ability of spindles 


Drilling capacity 0 to 19/32” 
Tapping capacity 1/8" to 9/16 


Ten independent spindle speeds 
Takes 2 to 7 tools 


ARBO-3 
Drilling capacity 1/8” to 1’ 
Topping capacity 1/4” to 15/16” 


Eight independent spindle speeds 
Takes 2 to 5 tools 


Write for complete information 
Jersey Manufacturing Company 
401 Livingston Street . Elizabeth 1 


, New Jersey 


Use Reader Service Card, CIRCLE 153 





WwW MACHINE CO.INC. 
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34 EXCHANGE PLACE JERSEY CITY 2,NJeTELFHENDERSON 5 9330 
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| WHISTLER | 
MAGNETIC PERFORATING DIES 
IN ACTION | 


| PRESS oown TUME FoR StT UP 


PteAnion 


LESS THAN 12 2 MINUTES 


a) ee | 


WHISTLER 
MAGNA-Dito 


S. B. WHISTLER & SONS, INC., 744 MILITARY ROAD, BUFFALO 23, N. Y. 
mail the following : 


C Magna-Die Catalog CT] Adjustable Die Catalog a Custom Die Bulletin 


name title 





compony 





street 
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WHERE PRECISION 


IS PARAMOUNT 


- PLA-CHEK’GAGES 


® 
* 


Just as the Sentinels of Freedom (at left) stand guard over America’s security, so do 


the PLA-CHEK Gages (center) in one Hughes Inspection room guard 


the pre- 


cision and quality of these Falcon Missiles, manufactured by Hughes Aircraft Co. 


Nowhere will you find precision and accuracy more 
demanding than in the manufacturing of guided 
missiles and airborne electronic armament systems. 
And volume production demands speed. These are 
reasons why you'll find so many Cadillac PLA-CHEK 
Gages at work in the plants of Hughes Aircraft 
Company. 

Ten years ago the first PLA-CHEK went to work for 
Hughes. Today 120 are in daily use speeding comer. 
tions and guarding precision at various Hughes’ 
plants. Here’s proof of PLA-CHEK performance. 


Speedy inspections? Yes! PLA-CHEK Gages can be 
set 5 to 20 times faster than other methods of com- 


parable accuracy. Precision? Yes! PLA-CHEK Gages 
are guaranteed accurate to .00005” through the entire 
range of the 6”, 12” and 18” sizes—to .0001” through 
the range of the 24” size. The 36” and 48” sizes are 
guaranteed accurate to .0001” in any 24” length and 
to .0002” over their entire range. 


PLA-CHEK Gages are available in a full range of 
sizes to meet every inspection and layout require- 
ment either at the surface plate or the machine. Let 
us tell you how you, too, can speed inspections, 
maintain extreme accuracy, guard the quality of your 
work and save money with PLA-CHEK Gages. Write 
for complete, detailed literature. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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Pullmore Clutches offer 
VERSATILE OPERATION 


Use any actuation device — air, manual or electric. Rockford 
Pullmore Clutches start, stop, shift, reverse, inch, cycle and 
idle. They’re used as main drives, auxiliary controls, and 
power take-offs for thousands of industrial machines. The 
Dual-Drive Clutches drive forward and reverse, attain high 
and low speeds, or control as clutch-brake combinations. 


... FLEXIBLE DESIGN 


High-torque compact design fits severe space limitations. Pull- 
more Clutches are available in single-drive or dual-drive units. 
The fast but smooth engaging clutches handle torque loads 
from 126 to 11,000 inch pounds . . . horsepower from 1 to 90 
at 500 RPM. Sizes range from 13%,” to 8%” in diameter. 
Oil or dry operation. Write today for illustrated brochure. 


United States Steel Supply Model 
12 Automatic Strapping Machine 
equipped with Rockford Dual-Drive 
Pullmore Clutch 


Low axial pressure to levers 
gives positive, instantane- U weal ’ 
ous engagement. High-ratio se any actuation device — 


Symmetrical design and 
- levers are case hardened air, manual or electric. 


precision machining assure 


smooth clutch operation. 
Torque is not affected by 
centrifugal force or direc- 
tion of rotation. 


Discs meet close tolerance 
flatness checks. Heat 
treated steel, graphite-im- 
pregnated bronze, sintered 
yronze or molded discs for 
oil and dry operation. 


tees eet oo 


forged steel. Immediate dis- 
engagement. 


Easy Adjustment... simply 
raise locking spring and 
turn collar. Adjustment 
lasts for extra-long periods 
of heavy-duty service. 


Slight pressure to shifting 
spool engages clutch. Spool 
length prevents binding 
and gives longer life. 


Clutch components are pre- 
cision ground and highly 
concentric. Locking split 
ring assures positive axial 
positioning. Strong con- 
struction gives long, rugged 
clutch service. 


5D Ya) 


ROCKFORD CLUTCH 


DIVISION 
oF 
1235 WINDSOR ROAD, ROCKFORD, ILLINOIS BW BORG- 


WARNER 


Export Sales Borg-Warner International * 36 So. Wabash, Chicago, lil. 
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CAN YOU TOP THESE 2 GRINDING JOBS? 


They’re tough. One requires grinding both a straight and a tapered bore in 
diesel nozzles and similar workpieces at a single chucking. The second requires 
grinding a wide range of races for miniature and instrument ball bearings. 
Both are handled efficiently and economically by Bryant high production 
internal grinders. 


All Bryant industry-engineered grinders are proved out by statistical 
quality control to assure you of predictable day-after-day production quality. 
Got a tough internal grinding job? Just drop us a line, enclosing specs and 
production requirements. 
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SOLUTION to the diesel nozzie job is this new Bryant SOLUTION to the grinding of a wide range of n 
Double-End Internal Grinder which grinds both a straight instrument bearing races is the Bryant Mods B 
Flaleie- Mm e-lel-i¢-le Mi ole)¢-M-)at--jia)-4(- Moisi tlot dial -Mel mbes lela de)(-le-) iature Centalign® Internal Grinder and pa 
Two opposed wheel slides and a rotary indexing worktable Cole) Iial-aame (ol ae-iiagte)(- Mel ll(o. @leleMoisl-lal-4-10\'Z-1ame WTF Le): 
permit. grinding two workpieces simultaneously... Com for ball tracks oy’ for bores, it’s the standard 3 
pletely automatic, it triples the productivity of conventional sslialt-bavig-Mel-t-lelal ome) coleltlondlelamaalcelel-dalellh @aat-m’, 76), 
machines. And, because this duplex machine cycles auto- Tele)colelelondlelaM@ilal-s-Mmlas-Me- let dale) ](-l0l-4-16 Mo)’ are} 
aar-hecer-l in mme)el-le-hiela-tisarelh Aart cod e)-lek-lalemelalier-lemuiela.ter-lacs tolelealel-lell—-- tm dal Me ilal-t-) @laat-leislial-M-i'e-l iE} e) (> 


BRYANT 


Chucking GrinderCo. 


58 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A. 


Internal Grinders + Special Machinery 
Use Reader Service Card, CIRCLE 157 
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SPEED UP PRODUCTION with these versatile 40-ton 

large bed and ram areas make them ideally suited to 
handle wide rolls or sheets . . . do multiple punching, steel- 
tule die work and other high ‘output operations. For rapid 
shockless starting and stopping, presses can be equi 
with electrically controlled “Econo-Air’ friction clutch... 
Ask for new catalog. 





FOR HUNDREDS OF USES TO 
CUT PRODUCTION COSTS AND 


oe 
va 





INCREASE 
EFFICIENCY 


Permanent Alnico Magnets will hold 
steel parts thru’ every stage of pro- 
duction... on conveyor fines, in 
tanks and paint booths . . . as holders 
in various machining operations, as 
sheet steel separators and as devices 
for retrieving parts or cleaning up 
metal shavings, etc. 

There are hundreds of money saving 
uses for Empire Permanent Magnets 
and your first cost is the last cost. 














WRITE FOR NEW 


CATALOG AND MPIRE 


MONEY SAVING MAGNETICS 
MAGNET IDEAS we. 


115 EAST 
CLINTON ST. 
MAUMEE, 
OHIO 
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A Cost Saving 


BUSHING 
STORY 
IN A 
NUT SHELL 


*PATENTED 


1. Tungsten carbide rings at the points of wear; 2. 
Steel rings protect drills and carbide; 3. Special hard- 
ened alloy steel body; 4. Performance: same as solid 
carbide, but need not be handled with kid gloves; 
5. Greatest economy, because of maximum life at 
minimum cost; 6. Enjoy the advantages of greater 
accuracy for a longer time, less spoilage, less machine 
down-time, added drill and jig life with MEYCO 
carbide inserted drill jig bushings. 


Write for New Bushing Catalog No. 42 
W.F. MEYERS CO., inc. 


BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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SUDONENOEY ENGEL ANANTH 





Announcing . . 





VERAOUONGNLLANADLY NADEREOALONRNOUUSLONTONONAI nONDLONSALU ONAN NLATTET 


ASTME 1962 
ENGINEERING 
CONFERENCE 
and EXPOSITION 


MT LL 


CLEVELAND 
MAY 7-11, 1962 


For Exhibits, write L. ABRAMS 
Exposition Manager 


z 
PCN LM 











For Program, write GILBERT SEELEY 
Program Director 


ASTME 10700 Puritan Ave., Detroit 38 
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PUT IT ON THE | BLANCHARD 


THE BLANCHARD MACHINE COMPANY 64 State Street, Cambridge 39, Massachusetts. 


August 1961 Use Reader Service Card, CIRCLE 163 151 








Look what clamps are doing! 





Practical uses of Wespo 
Toggle Clamps and Pliers that 
may suggest ways you can save 


Toggle plier serves as low cost fixture for testing castings 
The air line is connected through one jaw of a Wespo 
Model 522 Toggle Plier, The plier is then clamped 
onto the casting and air applied by a foot control. 
Immersing the casting into a tank quickly spots any 
defects. Patented “Quick trigger” feature of the Model 
522 instantly releases the casting; speeds testing. 
Rugged, lightweight Wespo toggle pliers are available 
in various jaw capacities and sizes, 


Holding these glued parts together while drying is a simple 
task with Wespo Horizontal Bar-Type Toggle Clamps. 
Neoprene-capped spindles prevent damage to plastic 
surfaces, yet securely hold the parts during the drying 
operations. Wespo toggle clamps are available in more 
than 80 types and sizes. So, the next time you think 
clamps, think Wespo! 


Simple, low cost “parking brake” for this track-operated 
frame is provided by a Wespo Push-Pull Clamp 
equipped with a neoprene-capped spindle. “Brake” is 
quickly applied or released by a simple flick of the 
wrist. Wespo Push-Pull Clamps are available in vari- 
ous sizes and holding pressures and are ordinarily 
used on holding fixtures where push or pull clamping 
is required. 


FREE CLAMP CATALOG! 


Ask your Wespo distributor 
for your free copy of this 
16-page Wespo catalog. It 
will help you quickly select 
the right clamp for every 
clamping job. 





IVES F a 


DIVIStON OF=VEIER ENGINEERING CORPORATION 
26935 W. Seven Mile Rd.,Detroit 19, Michigan 
Formerly West Point Manufacturing Company 
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HOW TO IMPROVE MACHINING ACCURACY 
AND REDUCE TOOLSETTING TIME 





DAVIS “SUPER-MIKE" TOOLS 





Each graduation 
equals .0001” 


— 


, Standard 
Hex Wrench - 


One hand setting 


.0001" adjustment 


= TO SET 
- 

Operator or toolsetter simply ad- 
justs the cutter the desired amount 
as indicated on the tool's direct- 
reading micrometer dial screw. The 
micrometer is accurate to .0001”. 
Cutter lock screw remains locked 
throughout setting operation. 








OTHER MICROMETER-ADJUSTABLE TOOLS 





Each graduation equals .001” 


TO SET 








Operator or toolsetter must first 
loosen cutter locking screw, then 
move the cutter out to desired posi- 





tion. Setting accuracies greater 
than .001” graduation on micrometer 
dial require use of special setting 
Special setting gage. 
tools required 








0001” ~~ zero backlash 


READY TO CUT 


Because the lock screw is not dis- 
turbed during cutter setting, back- 
lash or “growth” due to clamping 
is eliminated. An indicator check 
shows cutter set out accurately to 
.0001". Cutter is now ready for ma- 
chining operation. 


?” — backlash varies 
LOCK, RECHECK 
RESET 


After cutter is set, it must be clamped 
by tightening down loosened lock 
screw. During clamping, backlash 
can result, requiring rechecking. 
Where extreme, accuracies are re- 
quired, setting, checking, and re- 








setting process may have to be re- 
peated several times. 








DAVIS “SUPER-MIKE” BORING TOOLS are unequaled among single-point tools 


HOW IT WORKS 


Serrations on one side of the cutter en- 
gage with matching serrations on the 
“expanding plunger. The plunger is 
threaded to the micrometer adjusting 
screw, moving up and down as the screw 
is turned to move the cutter in or out. 
High leverage makes it possible to adjust 
the cutter without loosening the lock 











SHSS TCT Throwaway 


These three cutters are completely inter- 
changeable on any “Super-Mike” unit. 


August 1961 


for precision adjustment. The comparison above shows you why. 


Whether you preset micrometer-ad- 
justable tools in the toolroom or on the 
machine, you can save toolsetting time 
and improve machining accuracy with 
Davis “‘SSuper-Mike”’ boring tools. 

“Super-Mike” cutters are adjusted 
easily and quickly to accuracies of 
.0001” on the machine or off using only 
& hex wrench and the cutter’s direct- 
reading micrometer dial screw. 

Extreme setting accuracy is assured 
by a special Davis design feature that 
enables the lock screw to remain in the 
locked position throughout the setting 
operation — thereby eliminating back- 
lash after adjustment. A wide range of 
adjustment and close spacing in the bar 
make “Super-Mike’”’ tooling ideal for a 
wide range of combined or successive 
operations. 

*Super- Mike” cutters have a square 
body that fits directly into the bar. 
There are no adjusting sleeves around 
the tool to increase the size of the slot 


and weaken the bar. Square design also 
simplifies grinding. Like lathe tools, 
they need no special fixtures or holding 
devices. SHSS, TCT, or throwaway 
insert flycutters are standard with 
“Super-Mike’”’ tooling. Interchangea- 
bility of all cutters in the same bar is 
assured by precision grinding of the ad. 
justment screw and the serrations on 
the adjusting wedges and flycutters 
after hardening. 

Standard ‘“Super-Mike” flycutter 
tools are available for machining holes 
from 1” to 9”. These tools are in- 
cluded in Davis ‘“Super-Mike” stub 
boring tool sets, which also contain 
continuous-feed heads, boring bars, 
adapter sleeves, and the most commonly 
used setup accessories. 


For complete information on Davis “Super- 
Mike"’ micrometer-adjustable flycutter tool- 
ing, write or telephone your nearest Davis 
distributor, or write for catalog D-520-A. 





GIDDINGS & LEWIS MACHINE TOOL COMPANY 
a DAVIS DIVISION 


475 South Seymour, Fond du Lac, Wisconsin 


See Boring bars * block t 





3 
g * micr 


At 


table flycutter boring tools 


* stub boring tool sets * boring heads * drilling and tapping heads * 


GIDDINGS & LEWIS 


preset tooling for VTL's and VBM's * arbors and sleeves * adjustable 


drawkeys * setup accessories D61-3 
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No—some holders just “wobble.” But Scully-Jones floating holders 
provide unrestricted float for improved drilling, reaming, and tapping. 
A constant velocity, flexible drive coupling eliminates “dead” spots 
and binding. Three styles (left to right): “JS” for turret lathes and 
automatics ; “JA” for standard radial drills and drill presses; lock-and- 
eject type “JT’’ for multiple-spindle machines. For complete descrip- 

tion and specifications ask for Bulletin No. 8-50, 


Seully-Jones and Company 
1915 South Rockwell Street, Chicago 8, Iilinois 


Use Reader Service Card, CIRCLE 166 
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FOR NEARLY 40 YEARS 
THE NATION’S LARGEST 
MANUFACTURER OF 


FIXTURE | 
CLAMPS 


AND COMPONENTS 


2 
Se iat 


gt , i ow 
E WORKS 


Representation Available in Several Choice Areas. 
Use Reader Service Card, CIRCLE 167 
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GCREATER PROTECTION 
Yo You AIRLINE .! 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 

OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 


The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 
unrestricted fow and minimum pressure drop. 
Self-bleeding, compact. 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 


The Air Trap is avto- 
matic and eliminates 
manual draining. VE., Div. 12 


46 VICTOR AVE., 
DETROIT 3, MICHIGAN 








Formulas 

Applications 

SENT UPON REQUEST Engineering Data 
Screw Torque Data 


PA S turk WG /ale, Adapter Problems 
f IZLIG 


General Principles 
e wrenches used in industry 


Use Reader Service Card, CIRCLE 169 
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WALKER-TURNER 17” DRILL PRESSES 


EVERYTHING 
NEW 


but the price! 


Because the entire line of W-T “‘Light-Heavyweight” 
17’ Drill Presses has been completely redesigned, it 
now gives you new flexibility, new accuracy and new 
convenience. You'll like the increased operating econ- 
omy you get, but even more, you’ll like the price tag. 
All 44 hand feed models of the ““New 17” are being 
introduced at no increase in cost! And for semi or 
fully automated drilling jobs, you can add new 
Rockwell Power Feed. This low cest accessory is avail- 
able on every model. 

Only you can rate the value to your job of pace- 
setting features such as New Concept Depth Stop, New 
“Swing Away” Guard and New “Pivoting’” Motor 
Mount. To see this machine in action visit your Walker- 
Turner Distributor (listed under TOOLS or MA- 
CHINE TOOLS in the Yellow Pages), Learn for 
yourself why more people in metalworking call Walker- 
Turner the value line. 


FREE BROCHURE pictures and describes 
the complete line of W-T 17” Drill Presses. 
Write: Rockwell Manufacturing Company, 
Walker-Turner Division, Dept. WH-25, 400 N, 
Lexington Ave., Pittsburgh 8, Pa. 


WALKER-TURNER 


LIGHT-HEAVYWEIGHT MACH 


ROCKWELL © 


Use Reader Service Card, CIRCLE 170 





FYI 


‘Lor your information... 
1961-62 ASTME 


SEMINAR SERIES 


SEMINAR 

High Energy Rate Forming 
Manufacturing with Space Age Materials 
Prototype and Short Run Tooling Methods 
Electric Machining and Forming 

(Electro Metal Removal) 
Prototype and Short Run Tooling Methods 
Die Design and Press Tooling 
Automatic Production-Numerical Control 
Prototype and Short Run Tooling Methods 
Carbide and Ceramic Tooling 


High Energy Rate Forming 


Process Planning and Manufacturing 
Reliability 


DATE 


Sept. 27-28, 1961 


Oct. 10-11, 1961 


Nov. 8-9, 1961 


Dec. 6-7, 1961 


Jan. 23-24, 1962 


Feb. 7-8, 1962 


Feb. 27-28, 1962 


Mar. 7-8, 1962 


Mar. 28-29, 1962 


Apr. 11-12, 1962 


May 7-8, 1962 


SITE 
Detroit, Mich. 
Statler Hilton Hotel 


Philadelphia, Pa. 
Sheraton Hotel 


New York, N. Y. 
Belmont Plaza Hotel 


Hartford, Conn. 
Statler Hilton Hotel 


Charlotte, N. C. 
Barringer Hotel 


Hartford, Conn. 
Statler Hilton Hotel 


Cleveland, Ohio 
Statler Hilton Hote! 


Dallas, Texas 
Statler Hilton Hotel 


Chicago, Ill. 
Conrad Hilton Hotel 


Denver, Col. 
Brown Palace Hotel 


Cleveland, Ohio 
Sheraton Cleveland Hotel 


american society of tool and manufacturing engineers 


leslie s. fletcher 


director of conferences 


10700 puritan avenue 


detroit 38, michigan 


i 








The NEW 


FLAR-A-LOCK 


TEMPLATE 
DRILL BUSHING 
and 
WORK LOCATORS 


for 1/16" to 1/4” . 


sheet metal or aluminum 
New Product 
© quick 


® accurate 
@ no rivets 
and Service Information @ no presses 


faring tool and hammer. MR SECTION 


TECHNO-PRODUCTS 
CORPORATION 


405 Baily Rd., Yeadon, Pa. 
Clearbrook 9-7300 


A Compact and Handy Source of 








MAGNETIC ADJUSTABLE Use Reader Service Card. CIRCLE 604 


—-s # DO YOU HAVE 
GATCO we 
ROTARY BUSHINGS INDICATOR 
ae THAT IS. 


Your Boring Bar 
FOR 9 
(CCUR ic) SICK? 


and 


S . ‘ 1 

This unique precision workholder permits rO (VE BD I {R Got a Dial Indicator that’s misbehaving? A 
quick and accurate setups, saving time, ,:ATCO hin Height Gage or Dial Bore Gage that’s no ae 
effort and money in grinding operations. ting the t er accurate? Whatever your problem, DWIGH 
U os ter 3 ' the work can make it right! DWIGHT can save you time 

nsurpass or layout, toolroom and and money on the repair of all makes and types 
production. on be used on any machine a of precision measuring instruments. One source 
equipped with magnetic chucks. a : for all makes and models saves you paper work, 
COMPARE THESE DISTINCTIVE FEATURES: : , t Deliveries are far better than from the manu- 
© Parallelism: + .00008” over entire length facturer . . . and prices are lower, too. 
© Maximum setting: 90° angle 4 ; agers © DWIGHT WILL MAKE IT RIGHT 
© Vernier accuracy: + 15 seconds 
. ae nate ‘0 

an ee ee, Oe GATCO ROTARY BUSHING CO } re 
Write today for complete technical data to: 4— ROTARY BUSHIN 


ANTON MACHINE WORKS ron Bi oh NISHED BOR ING 593 ns York Ave. Lyndhurst, NJ. 
1226 Flushing Ave., Bhlyn. 37, N. Y. 2324 Ann Arbor Road, Plymouth one: GEneva 8-3334 
Authorized | BROWN & SHARPE Repair Service 
Use Reace. Service Caid, C.RCLE 602 Use Reader Sendee Card, CIRCLE 605 Use Reader Service Card, CIRCLE 607 


KELLER erp RED-E CENTERS 
PREMIUM te dit a DO YOUR JOB BETTER! 


You're sure of guaranteed 
SOLID CARBIDE SAVE TIME —- nccaracy, better a 
CUTTING TOOLS Filing , you Torn or Grind with 
N EW Sawing io. ‘Red-E precision CENTERS. 
Lapping I 
1961 Choose from 3 Rugged Models 


ECONOMY —< way tilting table, talanced seit 
scotch yoke runs in oll, 2 speeds, ° Over standard cata- 
CATALOG comptete with motor, only ; $119.00 log sizes - 20 basic de- 
SEND FOR STANDARD —as above plus #10 file roller Pew pee oie lial Renan oe 
support arm & mounting bracket. istributor, straight 
vouR cory ete with motor, only $1 39.00 or write. . Bull and Pipe type Cen- 
* DELUXE —titustrates. Has “Standard” equipment in head sizes up to 
plus overarm, reciprocating spring re a s 
WRITE sand setae s slide and hardened $159.00 * Others ava . 
RAYMAC DIVISION isk your Industrial Distributor or write for Send for Catalog and Prices. 


carmen M7, Ym READY TOOL COMPANY 


Detroit 39, Michigan 
2361 University Ave., St. Paul 14A, Minnesota . 
Use Reader Service Card, CIRCLE 603 Use Reader Service Card, CIRCLE 606 Use Reader Service Card, CIRCLE 608 
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is taken to assure correct listing, no allowance will be made for error or omission. 


*Exhibitor in 1961 ASTME Tool Exposition 


tMarch 15, 1961 Manufacturing Planning Issue 


Most of the companies listed below have informative listings in the March 15, 1961 Manufacturing Planning Issue 


Ace Drill Corp. 
*Airetool Mig. Co. 
Adina Corp. 
*Allegheny Ludlum Steel Corp. 
Carmet Div. 
*tAmerican Drill Bushing Ce. 
*American Society of Tool and Manu- 
facturing Engineers ..116, 131, 132, 156 
tAmes Co., B. C. 42 
Anten Machine Works 
Armstrong-Blam Mfg. Co. 
tAtrax Co. 


*tHarber-Colman Co. 
*Hellews-Valvair Co. 
Blanchard Machine Co. 
Bliss Co., E. W. 
*?8rown & Sharpe Mfg. 
Catting Teols Div. 
*8ryant Chucking Grinder Co. 


Cadillac Gage Co. 
Carmet Div., 
Allegheny Ladlum Steel Co. .. 

*?+Carr Lane Mig. Co. 

*Cawi Machine Co. 

*Cineinnati ra Machine Co. 

Cireular Tool C 
*+Clearing Machine Corp., 

U. 8. Industries, Inc., Div... ..Back Cover 
Cleveland Crane & Engineering Ce. ..... 
Celumbus Die-Tool & Machine Co. 

Cross Ce., The 
**#Crucible Steel Co. of America . 
*?Cushman Chuck Co. »a 
*+Catting Teols Div., 
Brown & Sharpe Mfg. Co 


*Danly Machine Specialties, Inc. 
Davis Div., 
Giddings & Lewis Machine Tool Ce... . 
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Reckwell Mig. Ce. 
*?*Detroit Stamping Co. 
Dexece Corp. 
*Di-Acre Corp. TT. 
Dew Chemical Co., ‘The 
Dwight Instrument Co. . 
Dykem Ce., The .. 


Empire Magnetics, Inc. . 
*Engelthard Haneovia, Inc., 

Industrial Diamond Div. 
*Engelhard Hanevia, Inc., 

National Electric Instrument Div. ....134 
+Ex-Cell-O Corp. 24-25, 27, 29, 31 
+Ex-Cell-O Corp., 

Optical Gaging Products Subsidiary... 33 


Ford Mfg. Co., M. A. 
Fortane Industries 


“Sor Seientifie Corp. 


Gatee Retary Bushing Co. 

+Giddings & Lewis Machine Tool Ceo., 
Davis Div. 

Greenlee Bros. & Co. 
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Heald Machine Co., Subsidiary 
Cincinnati Milling 
Machine Co. 
Hitachi Seiki Co., 
TTS..o¢ pococectvanreseees 
Hunt Valve Co. 


Induction Heating Corp. 
*Industrial Diamond Div., 
Engelhard Hanovia, Ine. 


*Jarvis Corp. 
Jersey Mfg. Co. 
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*Kennametal, Inc. 
Kingsbury Machine Too! Corp. 


Lees-Bradner Co. 
Lempeo Industrial, Inc. 


M-B Preducts Corp. .......-.-.sse0e> 154 
*Metallurgical Products Dept., 
General Electric Co. 
Meyers Co., W. F. 
*Micro Balancing, Inc. 
*Montgomery & Co., 
Morten Machine Works 


National Aeme Ce., The 
*National Electric Instrument Div ., 
Engelhard Hanovia, Inc. 
National Machinery Co. 
National Twist Drill & Tool Co. 
Norgren Co., 
Nerton Co., 
PG TE Give wee cccedivosetves 14-15 


m nu 





AUIUGNTS EUEU EDU AAU UNE a aaa 


REGIONAL ADVERTISING OFFICES 


Ohie Knife Ce., The 

tOptical Gaging Products, 
Subsidiary Ex-Cell-O Corp. 

Ortman-Miller Machine Co. 

*Osborn Mfg. Co. 


Pangbern Corp 
Vibratory Finishing Div. 
Parker-Hannifin Corp., 
Hannifin Co., Div. ..... 6 66 eeeeeenee 118 
Perfecting Service Co. a 
+Pipe Machinery Co. 
*+Pratt & Whitney Ce., 
Putmam Tool Co. ..... 6655-55000 103-106 


Raatin Taek Con cccccccccccccossveses 157 
Reckford Clutch Div., 

Borg-Warner Corp. ........--+s+++5 148 
Rockwell Mfg. Ce., 

Delta Power Tool Div. ........-+++> 149 

Walker-Turner Div. ..... ~~. +s ese eee 155 
Russell, Holbrook & Henderson, Inc. ... 
Ryerson & Son, Inc., Joseph T. 
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Sales Service Mfg. Co. 

*+Seully-Jomes & Co. .. 1-6 eee cece ennee 154 
*Service Machine Co. .....- ~~. +++s45 150 
*Sheldon Machine Co. 

*Simonds Abrasive Co. 
Standard Tool Co. 
*Standard Tool & _ 
Sturtevant Co., P 

*Sun Oil Co. 

*+#Sunnen Products 

*+Superior Die Set Corp. 
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Techno-Products Corp. .... 
Thomson Industries, Inc. . 
Threadwell Tap & Die Co. 
Timken Roller Bearing Co. 
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United Greenfield Cerp. ... 
U. S. Drill Head Ce. 
+U. S. Industries, Inc., 
Clearing Machine Corp. Div... 
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Universal Cyclops Steel Corp. 37 
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Vascoloy-Ramet Corp. 

Vibratory Finishing Div.., 
Pangborn Corp. 

*Vilier Engineering Corp. -.. 


w 


Waldes Kohinoor, Ine. 
Walker-Turner Div., 
Rockwell Mfg. Ceo. 
*Wespo Div., 
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+Zeiss, Inc., 
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WEST HARTFORD 


Francis Baldwin, 500 Fifth Avenue 


CLEVELAND, 14 
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George J. Zavis, 1367 E. Sixth St Room 200, Lincoln Building 
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Stanley F. Girard, 612 North Miehigan Avenue 

Dillenbeck-Galavan, Inc., 266 South Alexandria Avenue 

Gus Krimsier; Cogill, Pirnie & Brown, 1722 Rhodes-Haverty Building 
Basil Toole-Stott Organization, Suite 30, Kent House, 87 Regent Street W.1 


CRANIAL TWvenenagcuaratdet 


TOwer 1-0350 
UNiversity 4-7300 
Michigan 2-4465 
DUnkirk 5-3991 
JAckson 2-8113 


DETROIT, 38 
CHICAGO, 11 
LOS ANGELES,4 
ATLANTA, 3 
LONDON, W.1 











TOA TAT ULUTEOUAUOGALE DEARTH GAME dd 


The Tool and Manufacturing Engineer 








THE 


FEATURING 
LOCK-JAW 
LIFTING with 


sling chain 








— 


Spouse! Isn't it wonder- 
ful the way more and 
more diemakers are 
specifying Superior die 
sets with the exclusive 
Lock - jaw Lifting 
Device and E-Z 
Ute Sting Cheia, It sure is, Sue Perior! The 
Lock-jaw Device eliminates 
Wipeuneii 3 : old-fashioned “C” clamps, 
0 + VIS 6 <a P eye bolts and lifting lugs. 
: : And the largest die set can 
be lifted and turned - 
quickly, easily and safely. 





A great advance in die set handling 
.-. AND ONLY SUPERIOR OFFERS IT. 


The Lock-jaw Device attached to the Sling Chain quickly slides onto the Safety Flange for 
immediate lifting. Absolutely no time-consuming blocking. And there are no dangerous risks 


— risks that might injure the hands of skilled die makers, ruin costly dies in process or even 
damage press equipment. 


Be sure to specify Superior die sets — and get all the exclusive features. 


You'll save time and money! 


Write for exclusive features catalog — today! 


ZuPrerion. DIE SET CORPORATION 


2754 South 19th Street @ Milwaukee, Wisconsin 
Cheshire, Connecticut 
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OF 
Hist Mil. 


AND FIR 


SENTENCE... 


with Pipe Machinery’s 
Drunken Thread Checker 


Easy to set up, easy to operate, Pipe Ma- 
chinery’s amazing new Drunken Thread 
Checker tries gages for helix deviation, 
or drunken thread, and passes sentence 
all in a matter of seconds! The finding it 
makes — a direct reading of the degree 
the helix deviates from normal — is final 
and incontestable. 


A diameter over wire check of gages pro- 

vides insufficient evidence to enable you For more complete information write us on your company letterhead today. 
to render an “‘acceptable’’ verdict. In 

order to be a fair judge in your gage 

inspection, a check for drunken thread, 

in addition to a careful examination of, 

among other things, lead, angles and 

pitch diameter is always required. 


The instrument shown is easily adapted - “A 
to product inspection with male or female ~ THE PIPE MACHINERY COMPANY 
centers. 29100 Lakeland Boulevard « Wickliffe, Ohio « Greater Cleveland 
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DEPENDABILITY... 


that pours out stampings in an uninterrupted 
stream, day after day, month after month 


Bliss new Big “C” inclinables are already enhancing the acknowledged Bliss reputation for reliable 
operation under all kinds of pressroom conditions. Big “C’s” are the strongest, sturdiest made: brawny 
beauties that minimize deflection and can run at twice their rated speeds with ease. Consider the four 
new Bliss C-60’s at American Seating Company, Grand Rapids, Michigan. They blank, pierce, draw, 
perforate, punch, trim, form, and notch in a wide variety of strenuous single-tripping operations. Ameri- 
can Seating can’t tolerate frequent downtime for repairs. It doesn’t have to with the Big “C’s”. 


Add to this: extra die space ... extra large openings in bed and frame... precision-forged crankshafts 
... high quality, compact combination controls... semi- or fully-automatic oil lubrication... bronze ball 
seats... lamina bronze gibs ... mechanical or air clutches... geared or non-geared designs .. . pow- 
ered unsticking device. Bliss Big “C’s”, dollar for dollar, are your smartest buy in inclinables today. 
For full details, write for our full-color catalog. It’s yours for the asking. 


BLISS is more than a name... it’s a guarantee K | | S S 


E.W. BLISS COMPANY «- Press Division + Hastings, Mich. SINCE 1857 é 
PRESSES «+ ROLLING MILLS + ROLLS + CONTAINER MACHINERY + CONTRACTMFG. «+ PUBLIC SAFETY 
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DON'T FORGET TO TURN THIS PRESS OFF 


Our ears in washing machines) 
That’s a man standing at right center of the operations automatically. Just push a button 
photograph. He’s not a little fellow either. and stand back. 

The machine is 58 feet from left to right, but 

it’s not remarkable for its size alone. It pro. Want to push a button and zip up your 
duces a small avalanche of washing machine production while clamping the lid on rising 
covers every day. It does the job of a shop costs? Call on Clearing. We'd like to talk. No 
full of equipment because it performs all obligation, of course. 


CONTRACT MANUFACTURING DIVISION 


Modern sipment—experienced personnel for your contract 

19Ssu C i ne machining, welding or assembly work. Send prints or call. 
. 

A e a ri n g DIVISION OF U. S. INDUSTRIES, INC. 


6499 West 65th Street . Chicago 38, Illinois 
Use Reader Service Card, CIRCLE 104 








